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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 



1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

10 lymphokines, interferons, CSFs, chemolrines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
30 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of die present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
35 polynucleotidesand cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 
sequences are designated as SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The 
polypeptides sequences are designated SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955- 
3960. The nucleic acids and polypeptides are provided in the Sequence Listing. In the nucleic acids 
provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is thymine; and N 
10 is any of the four bases. Inthe amino acids provided in the Sequence Listing, * corresponds to the 
stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 under 
stringent hybridization conditions; nucleic acid sequences which are allelic variants or species 

1 5 homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences that 
encode a peptide comprising a specific domain or truncation of the peptides encoded by SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. A polynucleotide comprising a nucleotide 
sequence having at least 90% identity to an identifying sequence of SEQ ID NO: 1-984, 1969-2952, 
3937-3942 or 3949-3954 or a degenerate variant or fragment thereof. The identifying sequence can 

20 be 100 base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
from the nucleic acid sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The 
sequence information can be a segment of any one of SEQ ID NO: 1 -984, 1969-2952, 3937-3942 or 
3949-3954 that uniquely identifies or represents the sequence information of SEQ ID NO: 1-984, 

25 1 969-2952, 3937-3942 or 3949-3954. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
a nucleic acid array. In one embodiment, segments of sequence information is provided on a 
nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 

30 to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readableformat 

This invention also includes the reverse or direct complement of any of the nucleic acid 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 

3 5 reverse or direct complements) according to the invention have numerous applications in a variety 



2 



WO 01/57190 PCT/US01/04098 
of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 
5 In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 

3937-3942 or 3949-3954 or novel segments or parts of the nucleic acids of the invention are used as 
primers in expression assays that are well known in the art In a particularly preferred embodiment, 
the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954 or novel 
segments or parts of the nucleic acids provided herein are used in diagnostics for identifying 

1 0 expressed genes or, as well known in the art and exemplified by Vollrath et al., Science 258 :52-59 
(1 992), as expressed sequence tags for physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1 -984, 
1 969-2952, 3937-3942 or 3949-3954 ; a polynucleotide comprising any of the fall length protein 

15 coding sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; and a polynucleotide 
comprising any of the nucleotide sequences of the mature protein coding sequences of SEQ ID 
NO:l-984, 1969-2952,3937-3942 or 3949-3954. The polynucleotides of the present invention also 
include, but are not limited to, a polynucleotide that hybridizes under stringent hybridization 
conditions to (a) the complement of any one of the nucleotide sequences set forth in SEQ ID NO:l- 

20 984, 1969-2952, 3937-3942 or 3949-3954; (b) a nucleotide sequence encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotides recited above; (d) a polynucleotide which encodes a species homolog 
(e.g. orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a 
polypeptide comprising a specific domain or truncation of any of the polypeptides comprising an 

25 amino acid sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in SEQ ID NO: 985-1968, 2953-3936, 3943- 
3948 or 3955-3960; or the corresponding full length or mature protein. Polypeptides of the 
invention also include polypeptides with biological activity that are encoded by (a) any of the 

30 polynucleotideshavinganucleotidesequencesetforthmSEQroNO:l-984, 1969-2952, 3937- 
3942 or 3949-3954; or (b) polynucleotides that hybridize to the complement of the polynucleotides 
of (a) under stringent hybridization conditions. Biologically or immunologically active variants of 
any of the polypeptide sequences in the Sequence Listing, and "substantial equivalents" thereof 
(e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence 

35 identity) that preferably retain biological activity are also contemplated The polypeptides of the 
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invention may be wholly or partially chemically synthesized but axe preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
5 hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 

1 0 under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 

1 5 as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or RNA, their chemical analogs and the like. For example, when the expression of an mKNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 

20 using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for physical 
mapping of the human genome. 

25 The polypeptides according to the invention can be used in a variety of conventional 

procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 

30 markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutical^ acceptable carrier. 
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In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
5 polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
1 0 interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
1 5 and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
20 monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 

25 that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g. , 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a polypeptide/compound 

30 complex, wherein the complex drives expression of a reporter gene sequence in the cell; and 

detecting the complex by detecting the reporter gene sequence expression such that if expression 
of the reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve the 
35 administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
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symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
effect such modulation either on the level of target gene/protein expression or target protein 
activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Tables 2 and 9); for which they have 
a signature region (as set forth in Tables 3 and 10); or for which they have homology to a gene 
family (as set forth in Tables 4 and 1 1). If no homology is set forth for a sequence, then the 
polypeptides and polynucleotides of the present invention are useful for a variety of applications, 
as described herein, including use in arrays for detection. 



4. DETAILED DESCRIPTION OF THE INVENTION 
4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
and/or immunologic activities of any naturally occurring polypeptide. According to the 
invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the ' 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 
appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 
polynucleotides by base pairing. For example, the sequence 5'-AGT-3* binds to the 
complementary sequence 3'-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 
complementarity between the nucleic acid strands has significant effects on the efficiency and 
strength of the hybridization between the nucleic acid strands. 
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The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 
and continuous source of germ cells for the production of gametes. The term "primordial germ 
5 cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
not only populate the germ line and give rise to a plurality of terminally differentiated cells that 

1 0 comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 

1 5 include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 

The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

20 sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 
(U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 

25 provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

30 The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 

35 nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
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nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30. 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 
nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
IDNOs:l-20. 

Probes may, for example, be used to determine whether specific mRNA molecules are 
present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods Appl 1:241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 
Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

The nucleic acid sequences of the present invention also include the sequence 
information from the nucleic acid sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954. The sequence information can be a segment of any one of SEQ ID NO: 1-1-984, 
1969-2952, 3937-3942 or 3949-3954 that uniquely identifies or represents the sequence 
information of that sequence of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. One 
such segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- 
mer is fully matched in the human genome is 1 in 300. In the human genome, there are three 
billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 
300 times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifteen- 
mer segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-fivemer. The probability that the twenty-five mer would appear in a human genome 
with a single mismatch is calculated by multiplying the probability for a full match (l-^ 25 ) times the 
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increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
5 The term "open reading frame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
sequence if the promoter controls the transcription of the coding sequence. While operably 

1 0 linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 

1 5 differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 

20 preferably at least about 9 amino acids and most preferably at least about 17 or more amino 
acids. The peptide preferably is not greater than about 500 amino acids, more preferably less 
than 200 amino acids more preferably less than 150 amino acids and most preferably less than 
100 amino acids. Preferably the peptide is from about 5 to about 200 amino acids. To be active, 
any polypeptide must have sufficient length to display biological and/or immunological activity. 

25 The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

The term "translated protein coding portion" means a sequence which encodes for the full 

30 length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
produced by processing in the cell which removes any leader/signal sequence. The mature 

35 protein portion may or may not include the initial methionine residue. The methionine residue 
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may be removed from the protein during processing in the cell The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

The term "derivative" refers to polypeptides chemically modified by such techniques as 
5 ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
in human proteins. 

The term "variant"(or "analog") refers to any polypeptide differing from naturally 

10 occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 

1 5 or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 

20 prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 

25 another amino acid having similar structural and/or chemical properties, , conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 

30 neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 
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insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
can, for example, alter one or more of the biological functions or biochemical characteristics of 
me polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 
cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliniinate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 
polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 
at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 

The term "recombinant," when used herein to refer to a polypeptide or protein, means 
that a polypeptide or protein is derived from recombinant {e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypeptide or protein essentially free of native endogenous substances and 
unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 
or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
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comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural units intended for use 
in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably integrated 
a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 
have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a membrane, 
including transport as a result of signal sequences in its amino acid sequence when it is expressed 
in a suitable host cell. "Secreted" proteins include without limitation proteins secreted wholly 
(e.g. , soluble proteins) or partially (e.g., receptors) from the cell in which they are expressed. 
"Secreted" proteins also include without limitation proteins that are transported across the 
membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to include 
proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, P. A. and 
Young, P.R. (1992) Cytokine 4(2):134 -143) and factors released from damaged cells (e.g. 
Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 
16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or leader 
sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 
art as stringent. Stringent conditions can include highly stringent conditions (i.e., hybridization 
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to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 
5 In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

10 sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
35% (ie., the number of individual residue substitutions, additions, and/or deletions in a 

1 5 substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this embodiment, 

20 by no more than 25% (75% sequence identity); and in a further variation of this embodiment, by 
no more than 20% (80% sequence identity) and in a further variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further variation of this embodiment, by no 
more that 5% (95% sequence identity). Substantially equivalent, e.g., mutant, amino acid 
sequences according to the invention preferably have at least 80% sequence identity with a listed 

25 amino acid sequence, more preferably at least 85% sequence identity, more preferably at least 
90% sequence identity, more preferably at least 95% sequence identity, more preferably at least 
98% sequence identity and most preferably at least 98% idenity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 

30 sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% identity, more preferably at least about 85% identity, more 
preferably at least about 90% identity, and most preferably at least about 95% identity, more 
preferably at least 98% and most preferably at least about 99% identity. For the purposes of the 
present invention, sequences having substantially equivalent biological activity and substantially 

35 equivalent expression characteristics are considered substantially equivalent. For the purposes of 
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determining equivalence, truncation of the mature sequence {e.g., via a mutation which creates a 
spurious stop codon) should be disregarded. Sequence identity may be determined, e.g., using 
the Jotun Hein method (Hein, J. (1990) Methods Enzymol. 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varying 
5 hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host cell so that the 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
10 term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
1 5 using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confiimed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
20 marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 



4.2 NUCLEIC ACIDS OF THE INVENTION 

25 Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; a 
polynucleotide encoding any one of the peptide sequences of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960; and a polynucleotide comprising the nucleotide sequence encoding the 

30 mature protein coding sequence of the polypeptides of any one of SEQ H) NO: 985-1968, 2953- 
3936, 3943-3948 or 3955-3960. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent conditions to (a) the 
complement of any of the nucleotides sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954; (b) nucleotide sequences encoding any one of the amino acid sequences set forth 

35 in the Sequence Listing as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960; (c) a 
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polynucleotide which is an allelic variant of any polynucleotide recited above; (d) a 
polynucleotide which encodes a species homolog of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides of SEQ ID NO:985-1968, 2953-3936, 3943-3948 or 3955-3960. Domains of 
interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor-like 
polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic domains, or 
combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
domains. 

The polynucleotides of the invention include naturally occurring or wholly or partially 
synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

The present invention also provides genes corresponding to the cDNA sequences disclosed 
herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence informationfor identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 
be obtained using methods known in the art. For example, full length cDNA or genomic DNA that 
corresponds to any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable 
hybridizationconditionsusinganyofthepolynucleotidesofSEQIDNO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 may be used as the basis for suitable primer(s) 
that allow identification and/or amplificationof genes in appropriate genomic DNA or cDNA 
libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and sequences 
(including cDNA and genomic sequences) obtained from one or more public databases, such as 
dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment informationfor the full-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
according to the invention can have, e.g. , at least about 65%, at least about 70%, at least about 
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75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, and more typically at least about 90%, 91%, 92%, 93%, 94%, and even more 
typically at least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited 
above. 

Included within the scope of the nucleic acid sequences of the invention are nucleic acid 
sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1 -984, 1969-2952, 3937-3942 or 3949-3954, or complements thereof, which 
fragment is greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater 
than 9 nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 
20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 
polynucleotides of the invention) are contemplated. Probes capable of specifically hybridizing to 
a polynucleotide can differentiate polynucleotide sequences of the invention from other 
polynucleotide sequences in the same family of genes or can differentiate human genes from 
genes of other species, and are preferably based on unique nucleotide sequences. 

The sequences falling within the scope of the present invention are not limited to these 
specific sequences, but also include allelic and species variations thereof Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO: 1 -984, 
1969-2952, 3937-3942 or 3949-3954, a representative fragment thereof, or a nucleotide sequence at 
least 90% identical, preferably 95% identical, to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 with a sequence from another isolate of the same species. Furthermore, to accommodate 
codon variability, the invention includes nucleic acid molecules coding for the same amino acid 
sequences as do the specific ORFs disclosed herein. In other words, in the coding region of an 
ORF, substitution of one codon for another codon that encodes the same amino acid is expressly 
contemplated. 

The nearest neighbor or homology result for the nucleic acids of the present invention, 
including SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, can be obtained by searching a 
database using an algorithm or a program. Preferably, a BLAST which stands for Basic Local 
Alignment Search Tool is used to search for local sequence alignments (Altshul, S.F. J Mol. Evol. 
36 290-300 (1993) and Altschul S.F. et al. J. Mol. Biol. 21 :403-410 (1990)). Alternatively a 
FASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 
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The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

The nucleic acid sequences of the invention are further directed to sequences which 
encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 
encoding the amino acid sequence variants are preferably constructed by mutating the 
polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 
hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 
choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

In a preferred method, polynucleotides encoding the novel amino acid sequences are 
changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 
those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2: 183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCRmay also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 
slightly in sequence from the corresponding region in the template DNA can generate the desired 
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amino acid variant PCR amplification results in a population of product DNA Augments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant 

A further technique for generating amino acid variants is the cassette mutagenesis 
technique described in Wells et al., Gene 34:3 15 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
amino acid sequence may be used in the practice of the invention for the cloning and expression 
of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 
conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954, or functional equivalents thereof, may be used to generate recombinant 
DNA molecules that direct the expression of that nucleic acid, or a functional equivalent thereof, 
in appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 
nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 
plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 
selectable marker for the host cell. Vectors according to the invention include expression 
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vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
5 having any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954or a fragment thereof or any other polynucleotides of the invention. In one embodiment, the 
recombinant constructs of the present invention comprise a vector, such as a plasmid or viral 
vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 or a fragment thereof is inserted, in a forward or reverse 

10 orientation. In the case of a vector comprising one of the ORFs of the present invention, the 
vector may further comprise regulatory sequences, including for example, a promoter, operably 
linked to the ORF. Large numbers of suitable vectors and promoters are known to those of skill 
in the art and are commercially available for generating the recombinant constructs of the present 
invention. The following vectors are provided by way of example. Bacterial: pBs, phagescript, 

15 PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, pNH46a (Stratagene); P Trc99A, 
pKK223-3,pKK233-3,pDR540,pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, 
PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et aL, 

20 Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 

25 or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 

30 lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-L Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the ait 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of R coli 

35 and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 
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transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
5 preferably, a leader sequence capable of directing secretion of translated protein into the 

periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 
10 sequence encoding a desired protein together with suitable translation initiation and termination 
signals in operable reading phase with a functional promoter. The vector will comprise one or 
more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include K coli 9 Bacillus subtilis, Salmonella typhimurium and various species 
1 5 within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 
20 (ATCC 3701 7). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 
25 appropriate means (e.g. , temperature shift or chemical induction) and cells are cultured for an 
additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al., Nat. Biotech. 17:870-872 (1999), incorporated herein by 
30 reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 
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43 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949.3954, or fragments, analogs or 
5 derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 

complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the coding 
strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. In 
specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding 

10 strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, homologs, 

derivatives and analogs of a protein of any of SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID NO: 
1-984, 1969-2952, 3937-3942 or 3949-3954 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 

15 of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3* sequences which flank the coding region that are not 

20 translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., SEQ ID 
NO: 1-984, 1969^2952, 3937-3942 or 3949-3954), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick or Hoogsteen base pairing. The antisense 
nucleic acid molecule can be complementary to the entire coding region of a mRNA, but more 

25 preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of a mRNA. For example, the antisense oligonucleotide can be complementary to the ' 
region surrounding the translation start site of a mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 1 5, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic 
acid of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 

30 using procedures known in the art. For example, an antisense nucleic acid (e.g, an antisense 
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or to 
increase the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 
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Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chiorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-{carboxyhydroxylmethyl) uracil, 5-carboxymemyIanunomethyl- 
2-thiouridine, 5-carboxymetoylaimnomeroyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimemylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-memoxyaiiiinomethyl-2-thiouracU, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- memyltmo-N64sopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-memyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracD, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (ac P 3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 

15 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 
the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol H or pol m promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An cc-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual P-units, the 
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strands run parallel to each other (Gaultier et aL (1987) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2 -o-methylribonucleotide (Inoue et aL 
(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et aL (1987) 
FEES Lett 215: 327-330). 

5 

4.4 R1BOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 

1 0 Thus, ribozymes (e.g. , hammerhead ribozymes (described in Haselhoff and Gerlach (1 988) 

Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
designed based upon the nucleotide sequence of a DNA disclosed herein (i.e. , SEQ ID NO: 1- 
984, 1969-2952, 3937-3942 or 3949-3954). For example, a derivative of a Tetrahymena L-19 

1 5 IVS RNA can be constructed in which the nucleotide sequence of the active site is 

complementary to the nucleotide sequence to be cleaved in a SECX-encoding mRNA. See, e.g., 
Cech et aL U.S. Pat No. 4,987,071; and Cech et aL U.S. Pat. No. 5,1 16,742. Alternatively, 
SECX mRNA can be used to select a catalytic RNA having a specific ribonuclease activity from 
a pool of RNA molecules. See, e.g.,Bartel et aL, (1993) Science 261:1411-1418. 

20 Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 
structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. et aL (1992) Ann. N K Acad. Sci. 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

25 In various embodiments, the nucleic acids of the invention can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et aL (1996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 

30 mimics, e.g. , DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et aL (1996) above; 

35 Perry-O'Keefe et aL (1996) PNAS 93: 14670-675. 
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PNAs of the invention can be used in therapeutic and diagnostic applications. For 

example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 
gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 
gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 
primers for DNA sequence land hybridization (Hyrup et al. (1996), above; Perry-O'Keefe (1996), 
above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance then- 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al. (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 
5*-(4-methoxytrityl)ammo-5'-deoxy-mymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA (Mag et al. (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 
DNA segment (Finn et al. (1996) above). Alternatively, chimeric molecules can be synthesized 
with a 5' DNA segment and a 3' PNA segment See, Petersen et al. (1975) Bioorg Med Chem 
LettS: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et al., 1989, Proc. Natl. Acad Sci. U.S.A. 86:6553-6556; 
Lemaitreer*/., 1987, Proc. Natl. Acad Sci. 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al., 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
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peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 



4.5 HOSTS 

5 The present invention further provides host cells genetically engineered to contain the 

polynucleotides of the invention- For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 

1 0 with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 

1 5 naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 

20 DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 

encodes carbamyl phosphate synthase, aspartate transcarbamyiase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

25 The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 

eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et aL, Basic Methods in Molecular Biology (1 986)). The host cells containing one of the 

30 polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 

35 COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
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The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 
protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the C127, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 
from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 
HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 
SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 
Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 
agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
may be necessary to modify the protein produced therein, for example by phosphorylation or 
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glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 

10 negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 

15 protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the * 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 

20 of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 

Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 

25 the use of one or more selectable marker genes that are contiguous with the targeting DNA, 

allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 

30 selectable marker flanks the targeting sequence, and such that a correct homologous 

recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 
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The gene targeting or gene activation techniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et at; International Application No. 
PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 
PCT/US90/06436 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference 
herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising: the amino acid sequences set forth as any one of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960 or an amino acid sequence encoded by any one of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or the corresponding full 
length or mature protein. Polypeptides of the invention also include polypeptides preferably with 
biological or immunological activity that are encoded by: (a) a polynucleotide having any one of 
the nucleotide sequences set forth in SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or 
(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 985- 
1968, 2953-3936, 3943-3948 or 3955-3960 or (c) polynucleotides that hybridize to the 
complement of the polynucleotides of either (a) or (b) under stringent hybridization conditions. 
The invention also provides biologically active or immunologically active variants of any of the 
amino acid sequences set forth as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960 
or the corresponding full length or mature protein; and "substantial equivalents" thereof (e.g., at 
least about 65%, at least about 70%, at least about 75%, at least about 80%, 81%, 82%, 83%, 
84%, more typically at least about 85%, 86%, 87%, 88%, 89%, and more typically at least about 
90%, 91%, 92%, 93%, 94%, and even more typically at least about 95%, 96%, 97%, 98%, 99%, 
sequence identity that retain biological activity. Polypeptides encoded by allelic variants may 
have a similar, increased, or decreased activity compared to polypeptides comprising SEQ ID 
NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 
be in linear form or they may be cyclized using known methods, for example, as described in H. 
U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al., J. Amer. 
Chem. Soc. 114, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 
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The present invention also provides both full-length and mature forms (for example, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
5 polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

10 Protein compositions of the present invention may further comprise an acceptable carrier, 

such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The present invention further provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 

1 5 nucleic acid fragment of the present invention (e.g. , an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 

20 sequence can be synthesized using commercially available peptide synthesizers. The 

synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 

25 example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 
therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 

30 cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 

35 or proteins of the present invention. 
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The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
5 expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
fiuther purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

10 In an alternative method, the polypeptide or protein is purified from bacterial cells which 

naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 

1 5 and immuno-affinity chromatography. See, e.g. , Scopes, Protein Purification: Principles and 
Practice, Springer- Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 
Manual, Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

20 domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 

25 activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 

30 cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 

specificity of the binding molecule for SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955- 
3960. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
35 by somatic or germ cells containing a nucleotide sequence encoding the protein. 
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The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 
deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
5 sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 

1 0 alteration, substitution, replacement, insertion or deletion retains the desired activity of the 

protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 
systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 

15 importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or other immunological 
methodologies may also be easily made by those skilled in the art given the disclosures herein. 

20 Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S.A. 

25 (the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
invention is "transformed" 

The protein of the invention may be prepared by culturing transformed host cells under 

30 culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (i.e. y from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 

35 heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
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hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which will 
facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
5 maltose binding protein (MBP), glutatWone-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 
respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
1 0 available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
15 homogeneous isolated recombinant protein. The protein thus purified is substantially free of 

other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 

The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. , 

20 Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 

25 provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 

antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 

30 steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 
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Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et al., Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
5 University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschui, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschui S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp. 
Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 

10 (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
1 05-3 1 (1 982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschui, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschui, S., et al., J. Mol. 

15 Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
another polypeptide. Within a fusion protein the polypeptide according to the invention can 

20 correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 

25 polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
the invention operably linked to the extracellular domain of a second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 
30 sequences of the invention are fused to the C-terminus of the GST (Le., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention comprise one or more domains fused to 
sequences derived from a member of the immunoglobulin protein family. The immunoglobulin 
35 fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
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administered to a subject to inhibit an interaction between a ligand and a protein of the invention 
on the surface of a cell, to thereby suppress signal transduction in vivo. The immunoglobulin 
fusion proteins can be used to affect the bioavailability of a cognate ligand. Inhibition of the 
ligand/protein interaction may be useful therapeutically for both the treatment of proliferative 
and differentiative disorders, e.g., cancer as well as modulating (e.g., promoting or inhibiting) 
cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays to 
identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand 

A chimeric or fusion protein of the invention can be produced by standard recombinant 
DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 
be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PGR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 
Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 
appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 
Ameiican: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
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the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

1 0 Other methods inhibiting expression of a protein include the introduction of antisense 

molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

1 5 The present invention still further provides cells genetically engineered in vivo to express the 

polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

20 Knowledge of DNA sequences provided by the invention allows for modification of cells to 

. permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 

25 operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International PublicationNo. WO 92/20808, and PCT 
International Publication No. WO 91/09955. It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 

30 intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 
co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 

35 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
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be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachmentregions, negative 
5 regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 

1 0 which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element Alternatively, the 

1 5 targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 

20 of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 

25 not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 
xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 

30 U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. PCT/US92/09627 
(WO93/09222)by Seldenet al.; and International ApplicationNo. PCT/US90/06436 
(WO91/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 
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In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
5 control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

10 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 

15 polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 
replacing the homologous promoter to provide for increased protein expression. The homologous 
promoter can be supplemented by insertion of one or more heterologous enhancer elements 

20 known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 

25 polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 

30 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

35 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
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identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
5 invention promoter is either activated or inactivated to alter the level of expression of the 

polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
1 0 confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 

15 identified herein. Uses or activities described for proteins of the present invention may be 

provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 

20 inhibitors) thereof would be beneficial to the subject in need of treatment Thus, 'therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 

25 target gene products, either at the level of target gene/protein expression or target protein 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 
indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 

30 helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 
or in one of the other physiological pathways described herein. 

35 4,10,1 RESEARCH USES AND UTILITIES 
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The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
5 tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

10 sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 
an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 
polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 

15 example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al, Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 
the binding interaction. 

The polypeptides provided by the present invention can similarly be used in assays to 

20 determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 

25 development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

30 Methods for performing the uses listed above are well known to those skilled in the art. 

References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 
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4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
5 such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 

particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

10 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 

15 activity or may induce production of other cytokines in certain cell populations. A 

polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of therapeutic compositions of the present 

20 invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 
HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 

25 in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. 
145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 

30 et al., I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
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and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
5 and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 

Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVriesetal., J.Exp. Med. 173:1205-1211, 1991; Moreauetal., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
and human interleukin 6-Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 

10 1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 

U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 11 -Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1 991 ; Measurement of mouse and human Interleukin 
9— Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 

15 J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 

20 Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger etal., Eur. J.Immun. 11:405-411, 1981; Takaietal., J.Immunol. 
137:3494-3500, 1986; Takaietal., J. Immunol. 140:508-512, 1988. 

25 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

30 germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 

35 proteins which currently must be obtained from non-human sources or donors, implantation of 
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cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 

tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 

cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

5 It is contemplated that multiple different exogenous growth factors and/or cytokines may 

be administered in combination with the polypeptide of the invention to achieve the desired 

effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 

specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Fit- 

3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 

10 inflammatory protein 1-alpha (MEM -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic fibroblast 
growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 

1 5 for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 

20 layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 

25 undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 

30 proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 

35 genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
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of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
5 to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

10 promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al., Differentiation, 48: 173-182, (1991); Klug et al, J. Clin. Invest, 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 
Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 

1 5 accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 

20 sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 

25 Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

30 biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in conjunction with irradiation/chemotherapy 
to stimulate the production of erythroid precursors and/or erythroid cells; in supporting the 

35 growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 
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traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or 

treat consequent myelo-suppression; in supporting the growth and proliferation of 

megakaryocytes and consequently of platelets thereby allowing prevention or treatment of 

various platelet disorders such as thrombocytopenia, and generally for use in place of or 

5 complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 

hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned- 

hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 

those usually treated with transplantation, including, without limitation, aplastic anemia and 

paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 

1 0 post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 

transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 

as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 

15 cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 

20 Assays for stem cell survival and differentiation (which will identify, among others, 

proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 

25 with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Ceils. IL I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 

30 stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. L 

Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

35 4.10.6 TISSUE GROWTH ACTIVITY 
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A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
5 circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 
artificial joints. De novo bone formation induced by an osteogenic agent contributes to the repair 
10 of congenital, trauma induced, or oncologic resection induced craniofacial defects, and also is 
useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 
bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
1 5 periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 

Another category of tissue regeneration activity that may involve the polypeptide of the 

20 present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 

other tissue formation in circumstances where such tissue is not normally formed, has application 
in the healing of tendon or ligament tears, deformities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/ligament-like tissue inducing 
protein may have prophylactic use in preventing damage to tendon or ligament tissue, as well as 

25 use in the improved fixation of tendon or ligament to bone or other tissues, and in repairing 

defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation induced by 
a composition of the present invention contributes to the repair of congenital, trauma induced, or 
other tendon or ligament defects of other origin, and is also useftd in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention may 

30 provide environment to attract tendon- or ligament-forming cells, stimulate growth of tendon- or 
ligament-forming cells, induce differentiation of progenitors of tendon- or ligament-forming 
cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be useful in the treatment of tendinitis, 
carpal tunnel syndrome and other tendon or ligament defects. The compositions may also include 

35 an appropriate matrix and/or sequestering agent as a carrier as is well known in the art 
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The compositions of the present invention may also be useful for proliferation of neural 
cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
composition may be used in the treatment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 
system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 
accordance with the present invention include mechanical and traumatic disorders, such as spinal 
cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 
composition of the invention. 

Compositions of the invention may also be useful to promote better or fester closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 
regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 
Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Healing, pps. 71-1 12 (Maibach, H. I. and Rovee, D. T., eds.), Year Book 
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Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84 (1978). 



4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

5 A polypeptide of the present invention may also exhibit immune stimulating or immune 

suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 
protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 

1 0 proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 
specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 
treatable using a protein of the present invention, including infections by HTV, hepatitis viruses, 

15 heipes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

20 rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 

25 venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 

30 suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1998), skin prick test (Hoffinann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 
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test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking ai 
immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 
in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 
followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant Moreover, a lack of costimulation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 
of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 
rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:1 1 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 
compositions of the invention on the development of that disease. 
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Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 
840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial 
immune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 
cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 
MHC class I alpha chain protein and 02 microglobulin protein or an MHC class II alpha chain 
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protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 
proteins on the cell surface. Expression of the appropriate class I or class H MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
an antisense construct which blocks expression of an MHC class H associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject 

The activity of a protein of the invention may, among other means, be measured by the 
following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al., 
Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed by 
dendritic cells that activate naive T-cells) include, without limitation, those described in: Guery 
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et aL, J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 
173:549-559, 1991; Macatonia et aL, Journal oflmmunology 154:5071-5079, 1995; Porgadoret 
al., Journal of Experimental Medicine 182:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
5 Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et aL, Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 
10 13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; Zacharchuk, Journal oflmmunology 
145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
1 5 include, without limitation, those described in: Antica et al., Blood 84:1 1 1-1 17, 1994; Fine et al., 
Cellular Immunology 155:111-122, 1994; Galy et al., Blood 85:2770-2778, 1995;TokietaL, 
Proc. Nat. Acad Sci. USA 88:7548-7551, 1991 . 

4.10.8 ACTTVTN/INHIBIN ACTIVITY 

20 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 

25 alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 

30 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 
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The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al., Endocrinology 91 :562-572, 1972; Ling et aL, Nature 321:779-782, 1986; Vale et al., Nature 
321 :776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 

4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 
activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 
modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 

Therapeutic compositions of the invention can be used in the following: 

Assays for chemotactic activity (which will identify proteins that induce or prevent 
chemotaxis) consist of assays that measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by I E. Coligan, A. 
M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin. Invest 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 
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4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
5 hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 
1 0 Therapeutic compositions of the invention can be used in the following: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

15 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 

20 example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

25 Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 

inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 

30 cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 

35 associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
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bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 

carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 

neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 

5 nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 

tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 

hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 

10 administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

1 5 The composition can also be administered in therapeutically effective amounts as a 

portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a phannaceutically 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 

20 with the polypeptide or modulator of the invention include: Actinomycin D, Aminoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (V16-213), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 

25 Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 
Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 

30 Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 

35 effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 
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In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment These in vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
5 tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 

(1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol, 40: 1 1 89-97 (1999) and Li et al., 
10 Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor ceils lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
1 5 receptor ligand or inhibitor or agonist of receptorAigand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
20 integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
25 interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M Kruisbeek, D. H. Margulies, E. M. 
30 Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-1156, 1988; 
Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays; affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 
5 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
10 Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon- 14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 



15 4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
* The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellularly. One method of drug screening 
20 utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 

nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of complexes 
between polypeptides of the invention or fragments and the agent being tested or examine the 
25 diminution in complex formation between the novel polypeptides and an appropriate cell line, 
which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
30 comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 
35 fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
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screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, see Science 282:63-6% (1998). 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidornimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opiru 
Biotechnol. 8:701-707 (1997). For reviews and examples of peptidornimetic libraries, see 
Al-Obeidi et al., Mol. Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1): 1 14-19 (1997); Domer et al., Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 

Identification of modulators through use of the various libraries described herein permits 
modification of the candidate "hif ' (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate {i.e., increase or decrease) biological activity of a polypeptide of the invention. 
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Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 
invention whereas the other does not. The response of the two cell populations to the addition of 
ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 
polypeptide of the invention in cells and assayed for an autocrine response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 
inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose Iigand has been identified, is produced in a host cell. The cell is then incubated 
with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

4.10J5 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1 . Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 
limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
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arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
5 intrauterine infections. 



4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
10 invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblasts, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

15 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 

20 therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyeiination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 

25 nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
30 results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 

infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or injured 
as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 

35 tuberculosis, syphilis; 
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(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 
sclerosis; 

(v) lesions associated with nutritional diseases or disorders, in which a portion of the 
nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B 12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not limited to 
diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is destroyed or 
injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 
system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

(iii) increased production of a neuron-associated molecule in culture or in v/vo, e.g. , 
choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

(iv) decreased symptoms of neuron dysfunction in vivo. 

Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 
forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
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assessing the physical manifestation of motor neuron disorder, e.g. , weakness, motor neuron 

conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 

5 trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 

well as other components of the nervous system, as well as disorders that selectively affect 

neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 

muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 

muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 

1 0 poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 

(Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 

1 5 activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 

20 effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or components); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 

25 (including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 

30 as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 

4.10.19 IDENTIFICATION OF POLYMORPHISMS 
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The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

Polymorphisms can be identified in a variety of ways known in the art which all 
generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the QNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 
allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 
hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 
enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 
invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int Arch. Allergy Appl. Immunol., 23:129. 
Induction of the disease can be caused by a single injection, generally intradermal^, of a 
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suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 
5 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 1 5, 1 8, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
1 0 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 



4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
1 5 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 

20 One embodiment of the invention is the administration of an effective amount of the 

polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 

25 polypeptides or other composition of the invention will normally be determined by the 

prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about 0.01 jig/kg to 100 mg/kg of body weight, with 
the preferred dose being about O.l^ig/kg to 10 mg/kg of patient body weight. For parenteral 

30 administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 
additives that maintain the isotonicity and stability of the polypeptide or other active ingredient 

35 The preparation of such solutions is within the skill of the art. 
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4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 
fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredients). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 
M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, 
IL-13, IL-14^ IL-15, IFN, TNFO, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 
include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 
factor (PDGF), transforming growth factors (TGF-a and TGF-p), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment. Such additional factors and/or agents may be included in the pharmaceutical 
composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 
hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 
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As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
5 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
10 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

1 5 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

20 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factoids), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 

25 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
30 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
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ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often in 
a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
ranges for the polypeptides of the invention can be extrapolated from these dosages or from 
similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

Pharmaceutical compositions for use in accordance with the present invention thus may 
be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutical^. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 
lyophilizing processes. Proper formulation is dependent upon the route of administration chosen. 
When a therapeutically effective amount of protein or other active ingredient of the present 
invention is administered orally, protein or other active ingredient of the present invention will 
be in the form of a tablet, capsule, powder, solution or elixir. When administered in tablet form, 
the pharmaceutical composition of the invention may additionally contain a solid carrier such as 
a gelatin or an adjuvant The tablet, capsule, and powder contain from about 5 to 95% protein or 
other active ingredient of the present invention, and preferably from about 25 to 90% protein or 
other active ingredient of the present invention. When administered in liquid form, a liquid 
carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, mineral oil, 
soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
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pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 
active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringefs Injection, or 
other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art For injection, the agents of the invention may be formulated in aqueous solutions, 
preferably in physiologically compatible buffers such as Hanks's solution, Ringer's solution, or 
physiological saline buffer. For transmucosal administration, penetrants appropriate to the 
barrier to be permeated are used in the formulation. Such penetrants are generally known in the 
art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutical^ acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 
preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 
puipose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
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talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules made of 
gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 
suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 
invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g. , 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use in 
an inhaler or insufflator may be formulated containing a powder mix of the compound and a 
suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 
vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
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solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
5 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

10 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

15 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

20 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 

25 known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 

30 skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 

35 or excipients. Examples of such carriers or excipients include but are not limited to calcium 
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carbonate, calcium, phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 

provided as salts with pharmaceutically compatible counter ions. Such pharmaceutical^ 

acceptable base addition salts are those salts which retain the biological effectiveness and 

properties of the free acids and which are obtained by reaction with inorganic or organic bases 

such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkyiamine, 

monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 

the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 
protein(s) or other active ingredients) of present invention along with protein or peptide 
antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 
those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatoiy molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 
pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 
lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incoiporated 
herein by reference. 

The amount of protein or other active ingredient of the present invention in the 
pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 
attending physician will administer low doses of protein or other active ingredient of the present 
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invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
5 contain about 0.01 fig to about 100 mg (preferably about 0.1 fig to about 10 mg, more preferably 
about 0. 1 \ig to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 

10 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 

1 5 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 

20 capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 

25 may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 

hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 

30 aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

35 glycolic acid in the form of porous particles having diameters ranging from 1 50 to 800 microns. 
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In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
5 (including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
polyethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and polyvinyl alcohol). 

10 The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 

1 5 compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-ct and TGF-p), and 
insulin-like growth factor (IGF). 

20 The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 

25 modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition of 

30 other known growth factors, such as IGF I (insulin like growth factor I), to the final composition, 
may also effect the dosage. Progress can be monitored by periodic assessment of tissue/bone 
growth and/or repair, for example, X-rays, histomorphometric determinations and tetracycline 
labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
35 polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
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mammalian subject Polynucleotides of the invention may also be administered by other known 

methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 

the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 

proteins of the present invention in order to proliferate or to produce a desired effect on or 

5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

4.123 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 

10 intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 

1 5 appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture {i.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 

20 Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 50% of the 

25 population) and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 

30 of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et aL, 1975, in "Hie 
Pharmacological Basis of Therapeutics", Ch. 1 p.l . Dosage amount and interval may be adjusted 

35 individually to provide plasma levels of the active moiety which are sufficient to maintain the 
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desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

Dosage intervals can also be determined using MEC value. Compounds should be 
administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 

An exemplary dosage regimen for polypeptides or other compositions of the invention 
will be in the range of about 0.01 p.g/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 ug/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

The amount of composition administered will, of course, be dependent on the subject 
being treated, on the subject's age and weight, the severity of the affliction, the manner of 
adniinistration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for adniinistration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to inimunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F^, F ab - and F w 
fragments, and an F^ expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
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such as IgGi, IgG2, and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
5 portion or fragment thereof, and additionally can be used as an immunogen to generate 

antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 

10 of the full length protein, such as an amino acid sequence shown in SEQ ID NO:985, and 

encompasses an epitope thereof such that an antibody raised against the peptide forms a specific 
immune complex with the full length protein or with any fragment that contains the epitope. 
Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 15 amino 
acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. Preferred 

1 5 epitopes encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 

20 indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 
to encode surface residues useful for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g., 

25 Hopp and Woods, 1981, Proc. Nat Acad Sci. USA 78: 3824-3828; Kyte and Doolittle 1982, J. 
Mol BioL 157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

30 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
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Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 



5.13.1 Polyclonal Antibodies 

5 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

1 0 recombinant^ expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

1 5 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

20 synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 

25 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

30 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product In particular, the complementarity determining regions (CDRs) of the monoclonal 

35 antibody are identical in all the molecules of the population- MAbs thus contain an antigen 
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binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256:495 (1975). In a hybridoma method, a mouse, 
5 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent Alternatively, the lymphocytes can be immunized in vitro. 
The immunizing agent will typically include the protein antigen, a fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human origin 

10 are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing 
agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: 
Principles and Practice. Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 

1 5 Usually, rat or mouse myeloma cell lines are employed The hybridoma cells can be cultured in 
a suitable culture medium that preferably contains one or more substances that inhibit the growth 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 

25 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications, Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

35 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
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Scatchard analysis of Munson and Pollard, Anal. Biochem.. 107:220 (1 980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
5 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 

10 example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

1 5 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

20 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 

example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,8 16,567; Morrison, Nature 368. 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 

25 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

30 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab 1 , F(ab , ) 2 or other antigen- 

35 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321 :522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
5 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

10 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol.. 

15 2:593-596(1992)). 



5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 

20 genes. Such antibodies are termed "human antibodies 5 ', or "fully human antibodies*' herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al, 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

25 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

30 including phage display libraries (Hoogenboom and Winter, J. Mol. Biol. 227:381 (1991); 
Marks et al., J. Mol. Biol.. 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

35 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
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is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,66 1 ,0 1 6, and in Marks et al. (Bio/Technology 10, 779-783 (1 992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368. 812-13 (1994)); Fishwild et al/ Nature 
Biotechnology 14, 845-5 1 (1996)); Neuberger (Nature Biotechnology 14, 826 (1996)); and 
5 Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1 995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 
10 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 
1 5 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulins. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 
20 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
25 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
30 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 
35 an expression vector containing a nucleotide sequence encoding a light chain into another 
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mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
5 immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
10 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F a b expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F a b fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
15 may be produced by techniques known in the art including, but not limited to: (i) an F( a b»)2 

fragment produced by pepsin digestion of an antibody molecule; (ii) an F^ fragment generated 
by reducing the disulfide bridges of an F( a b-)2 fragment; (iii) an F^ fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

20 5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

25 Methods for making bispecific antibodies are known in the art Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature. 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

30 potential mixture of ten different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et al 9 1991 EMBO J. y 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

35 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
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preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
at. Methods in Enzvmologv. 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 
recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities'* of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 
prepared using chemical linkage. Brennan et at, Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al, J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 
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Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al, J. Immunol 148(5): 1547-1 553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
5 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 

1 0 heavy-chain variable domain (V h) connected to a light-chain variable domain (V L ) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the V H and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

15 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
♦antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 

20 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRDI (CD16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 

25 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heterocon jugate Antibodies 

30 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

35 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
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can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

10 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1 195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

1 5 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
20 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 

25 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

30 radionuclides are available for the production of radioconjugated antibodies. Examples include 
212 Bi,'V 3 V^,and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-su(xinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

35 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
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compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p^iazoniumbeii2oyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
5 Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
10 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 



4.14 COMPUTER READABLE SEQUENCES 

15 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

20 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 

25 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

30 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

35 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
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formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954 or a representative fragment thereof; or a nucleotide sequence at least 95% 
identical to any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 in computer readable form, a skilled artisan can routinely access the sequence 
information for a variety of purposes. Computer software is publicly available which allows a 
skilled artisan to access sequence information provided in a computer readable medium. The 
examples which follow demonstrate how software which implements the BLAST (Altschul et 
al., J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Bratlag et al., Comp. Chem. 17:203-207 
(1993)) search algorithms on a Sybase system is used to identify open reading frames (ORFs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may be 
useful in producing commercially important proteins such as enzymes used in fermentation 
reactions and in the production of commercially useful metabolites. 

As used herein, "a computer-based system" refers to the hardware means, software 
means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 
computer-based systems are suitable for use in the present invention. As stated above, the 
computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 
invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith-Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTTDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 
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software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
5 present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

10 As used herein, "a target structural motif," or "target motif," refers to any rationally 

selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which, is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 

1 5 to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
20 control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et aL, Science 15241 :456 (1988); and Dervan 
25 et al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
30 Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
35 one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
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acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
5 for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

10 detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

15 In detail, such methods comprise incubating a test sample with one or more of the 

antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 

20 employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 

25 Amsterdam, The Netherlands (1986); Bullock, G.R. et al., Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 

30 sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 
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In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
5 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 

10 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

1 5 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 

20 established kit formats which are well known in the art. 



4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are usefiil in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 

30 

4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
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1-984, 1969-2952, 3937-3942 or 3949-3954, or bind to a specific domain of the polypeptide 

encoded by the nucleic acid. In detail, said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORP of the present 

invention, or nucleic acid of the invention; and 

5 (b) determining whether the agent binds to said protein or said nucleic acid. 

In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 

the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 

the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 

10 to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 

invention for a time sufficient to form a polypeptide/compound complex, and detecting the 

complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 

1 5 polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 

sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 

receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

20 sequence expression, so that if a polypeptide/compound complex is detected, a compound that 

binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 

activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 

activity observed in the absence of the compound). Alternatively, compounds identified via such 

25 methods can include compounds which modulate the expression of a polynucleotide of the 

invention (that is, increase or decrease expression relative to expression levels observed in the 

absence of the compound). Compounds, such as compounds identified via the methods of the 

invention, can be tested using standard assays well known to those of skill in the art for their 

ability to modulate activity/expression. 

30 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 

and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 

the like are selected at random and are assayed for their ability to bind to the protein encoded by 

35 the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
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As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
5 antipeptide peptides, for example see Hurby et al., Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 

10 of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 

15 by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 

ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 

20 Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241 :456 (1988); and Dervan et 
al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 

25 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present invention can 
be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 

30 present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
35 hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
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hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. Because the 
corresponding gene is only expressed in a limited number of tissues, a hybridization probe 
derived from of any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
5 3949-3954 can be used as an indicator of the presence of RNA of cell type of such a tissue in a 
sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 

10 PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 

1 5 are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

20 chromosome using well known genetic and/or chromosomal mapping techniques. These 

techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 

25 Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265: 198 If). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 

30 predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 
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4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, i.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 
5 Support bound oligonucleotides may be prepared by any of the methods known to those of 

skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotidessynthesizedby standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1990) J. Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagata etal, 1985;Dahlene/a/„ 1987; Morrissey& Collins, (1989) MoL Ceil 

10 Probes3(2) 189-207)orby covalent binding of base modified DNA (Keller a/., 1988; 1989); all 
references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interactionas a linker. For example, Broudee* al. (1994) Proc. Nad. Acad. Sci. USA 91(8) 3072-6, 
describe the use of biotiny lated probes, although these are duplex probes, that are immobilized on 

1 5 streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, Oslo. 
Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
20 Laboratories have developed a method by which DNA can be covalentiy bound to the microwell 
surface termed Covalink NH. CovaLinkNH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5'-end by a phosphoramidatebond, allowing immobilization of more than 1 pmol of DNA 
25 (Rasmussene/ al, (1991) Anal. Biochem. 198(1) 138-42). 

The use of CovaLinkNH strips for covalent binding of DNA molecules at the 5 f -end has 
been described (Rasmussen et al., (1991). In this technology, a phosphoramidatebond is employed 
(Chu et al., (1983) Nucleic Acids Res. 1 1(8) 6513-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
30 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalentiy 

grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLink NH via an phosphoramidate bond, the oligonucleotide terminus must have a 5'-end 
phosphate group. It is, perhaps, even possible for biotin to be covalentiy bound to CovaLink and 
then streptavidin used to bind the probes. 
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More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 1 0 min. at 95°C and cooling on ice for 10 min. Ice-cold 0.1 M 1-methylimidazole, 
pH 7.0 (1-Melm 7 ), is then added to a final concentration of lOmM l-Mehn?. A ss DNA solution is 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 
5 Carbodiimide 0.2 M l^thyl-3<3-dime%laminopropyl)-carbodiimide (EDC), dissolved in 

1 0 mM 1 -Melm 7 , is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

10 It is contemplated that a further suitable method for use with the present invention is that 

described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporatedherein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3'-reagent through the phosphate group by a covalent phosphodiester link to aliphatic 
hydroxyl groups carried by the support The oligonucleotide is then synthesized on the supported 

1 5 nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 

20 employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 
Fodor et al (1991) Science 25 1(4995) 767-73, incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et al. (1991) Nucleic Acids Res. 
19(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 

25 To link an oligonucleotide to a nylon support, as described by Van Ness et al. (1 99 1), 

requires activation of the nylon surface via alkylation and selective activation of the 5-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al., (1994) PNAS USA 91(1 1) 5022-6, incorporated 

30 herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
S-protectedA^-acyl-deoxynucleosidephosphoramidhes^urface linker chemistry and versatile 
combinatorial synthesis strategies. Amatrixof 256 spatially defined oligonucleotide probes may be 

3 5 generated in this manner. 
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4,21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
including mRNA without any amplification steps. For example, Sambrook et al (1 989) describes 
5 three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in M 1 3 , plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 
may be prepared or dispensed in multiwell plates. About 100-1000 ng of DNA samples may be 
10 prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 924-9.28 of Sambrook et 
al. (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriate, as described by Schriefer et al (1990) Nucleic 
1 5 Acids Res, 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of these 
studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 
fragmentationmethods. 

20 One particularly suitable way for fragmenting DNA is contemplated to be that using the two 

base recognition endonuclease, Cv/JI, described by Fitzgerald et al. (1992) Nucleic Acids Res. 
20(1 4) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

25 The restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 

between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
this enzyme (Cv/JI* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC19 (2688 base pairs). Fitzgerald et at (1992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cv/JI** digest of pUC19 that was size 

30 fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
M13 cloning vector. Sequence analysis of 76 clones showed that Cv/JI** restricts py GCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 

35 agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
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ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturationof the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the art 

422 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 
Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
nylon membrane. By ofiset printing, a density of dots higher than the density of the wells is 
achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselected number of rows and columns, separate subsets (subarrays) 
may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 
subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 
prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. 
Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 
being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
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variations in the practice of the invention are expected to occur to those skilled in the art upon 
consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 
All references cited within the body of the instant specification are hereby incorporated by 
5 reference in their entirety. 

5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
1 0 human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences which 
flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and screened 
with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones were clustered 
1 5 into groups of similar or identical sequences. Representative clones were selected for sequencing. 

In some cases, the 5 f sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
20 Amplification of cDN A Ends) was performed to further extend the sequence in the 5 * direction. 

5.2 EXAMPLE 2 
Assemblage of Novel Nucleic Acids 

The contigs or nucleic acids of the present invention, designated as SEQIDNO: 1969-2951, 
and 3949-3954 were assembled using an EST sequence as a seed. Then a recursive algorithm was 

25 used to extend the seed EST into an extended assemblage, by pulling additional sequences from 
different databases (i.e., Hyseq's database containing EST sequences, dbEST version 1 14, gb pri 
114, and UniGene version 101) that belong to this assemblage. The algorithm terminated when 
there was no additional sequences from the above databases that would extend the assemblage. 
Inclusion of component sequences into the assemblage was based on a BL ASTN hit to the 

30 extending assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Tables 6 and 8 sets forth the novel predicted polypeptides (including proteins) encoded by 
the novel polynucleotides (SEQ ID N02953-3936, and 3949-3954) of the present invention, and 
their correspondingnucleotide locations to each of SEQIDNO: 2953-3936 and 3955-3960. Tables 
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6 and 8 also indicates the method by which the polypeptide was predicted Method A refers to a 
polypeptide obtained by using a software program called FASTY (available from 
http://fastabioch.virginiaedu) which selects a polypeptide based on a comparison of the translated 
novel polynucleotide to known polynucleotides (W.R. Pearson, Methods in Enzymology, 1 83:63-98 
5 (1990),hereinincorporatedby reference). MethodB refers to a polypeptide obtained by using a 
software program called GenScan for human/vertebrate sequences (available from Stanford 
University, Office of Technology Licensing) that predicts the polypeptide based on a probabilistic 
model of gene structure/compositionalproperties (C/Burge and S. Karlin, J. MoL Biol., 268:78-94 
(1 997), incorporated herein by reference). Method C refers to a polypeptide obtained by using a 
1 0 Hyseq proprietary software program that translates the novel polynucleotide and its complementary 
strand into six possible amino acid sequences (forward and reverse frames) and chooses the 
polypeptide with the longest open reading frame. 

5,3 EXAMPLE 3 
Novel Nucleic Acids 

1 5 Using PHRAP (Univ . of Washington) or CAP4 (Paracel), full length gene cDNA sequences 

and their corresponding protein sequences were generated from the assemblage. Any frame shifts 
and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genebank. Other computer programs which may 
have been used in the editing process were phredPhrap and Consed (University of Washington) and 

20 ed-ready, ed-ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide sequences are shown in the 
Sequence Listing as SEQ ID NO: 1-35 1 . The amino acids are SEQ ID NO:985-1335. 
Table 1 shows the various tissue sources of SEQ ID NO: 1-351. 

The nearest neighbor results for SEQ ID NO: 1-351 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 

25 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 

homologue for SEQ ID NO: 1-351 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ED NO: 1-351 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et aL, J. Comp. 

30 Biol., Vol. 6 pp. 2 1 9-235 (1 999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 
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Using the pFam software program (Sonnhammer et al, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
5 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process for 
identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also disclosed by 
10 Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the publication " 
Identification of prokaryotic and eukaryotic signal peptides and prediction of their cleavage sites" 
Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by reference. A maximum 
S score and a mean S score, as described in the Nielson et as reference, was obtained for the 
polypeptide sequences. Table 7 shows the position of the signal peptide in each of the polypeptides 
1 5 and the maximum score and mean score associated with that signal peptide. 



5.4 EXAMPLE 4 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
20 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (Le. dbEST version 1 17, gb pri 1 17, 
UniGene version 1 17, Genpept release 1 1 7). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
25 ext and gc-zip-2 (Hy seq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 352-766. The corresponding 
amino acids are SEQ ID NO: 1336-1750. 

Table 1 shows the various tissue sources of SEQ ID NO: 352-766. 
The nearest neighbor results for SEQ ID NO: 352-766 were obtained by a BLASTP 
30 version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 352-766 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs with 
identifiable functions for SEQ ID NO: 352-766 are shown in Table 2 below. 
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Using eMatrix software package (Stanford University, Stanford, CA) (Wu et ah, J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5-5 EXAMPLE 5 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank(i.e., dbEST version 118, gb pri. 118, 
UniGene version 118, Genpept release 118). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 767-930. The corresponding 
amino acid sequences are SEQ ID NO: 175 1-1 914. 

Table 1 shows the various tissue sources of SEQ ED NO: 767-930. 
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The homology results for SEQ ID NO: 767-930 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21(Derwent), using BLAST algorithm. The nearest neighbor result showed the homologs for 
SEQ ID NO: 767-930 from Genpept. The translated amino acid sequences for which the nucleic 
5 acid sequence encodes are shown in the Sequence Listing. The homologues with identifiable 
functions for SEQ ID NO: 767-930 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et aL, J. Comp. 
Biol, Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
10 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the positions) of Ihe signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et aL, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
15 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

20 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

25 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.6 EXAMPLE 6 
Novel Nucleic Acids 

30 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank(Le. dbEST version 118, gb pri 1 18, 
UniGene version 118, Genpept release 1 1 8). Other computer programs which may have been used 
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in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ED NOS: 93 1 -965. The corresponding 
amino acid sequences are shown in SEQ ID NO: 191 5-1949. 
5 Table 1 shows the various tissue sources of SEQ ID NO: 93 1-965. 

The nearest neighbor results for SEQ ID NO: 93 1-965 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 931-965 from Genpept . The translated amino acid sequences for 
10 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 931-965 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
15 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI . 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

25 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
- cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

30 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.7 EXAMPLE 7 
Novel Nucleic Acids 
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Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 19, gb pri 1 19, 
5 UniGene version 119, Genpept release 119). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The Ml-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:966-974. The corresponding 
amino acid sequences are SEQ ID NO: 1950-1958. 
1 0 Table 1 shows the various tissue sources of SEQ ID NO: 966-974. 

The nearest neighbor results for SEQ ID NO: 966-974 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 966-974 from Genpept . The translated amino acid sequences for 
15 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 966-974 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
20 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
25 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

30 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

35 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
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each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.8 EXAMPLE 8 
Novel Nucleic Acids 

5 Using PHRAP (Univ. of Washington) ox CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 120, Genpept release 120). Other computer programs which may have been used 

10 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:975-984. The corresponding 
amino acid sequences are SEQ IDNO:1959-1968. 

Table 1 shows the various tissue sources of SEQ ID NO: 975-984. 

1 5 The nearest neighbor results for SEQ ID NO: 975-984 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 21, 2000 
release (Dement), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 975-984 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

20 with identifiable functions for SEQ ID NO: 975-984 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

25 the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

30 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VL1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
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disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 

publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 

cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 

reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

5 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 

each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.9 EXAMPLE 9 
Novel Nucleic Acids 

10 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked usbgFASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 120, Genpept release 120). Other computer programs which may have been used 

15 in the editing process were phredPbrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:3937-3942. The 
correspondingpeptide sequence is SEQ ID NO: 3943-3948. 

Table 1 shows the various tissue sources of SEQ ID NO: 3937-3942. 

20 The nearest neighbor results for SEQ ID NO: 3937-3942 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homoiogue for SEQ ID NO: 3937-3942 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

25 with identifiable functions for SEQ ID NO: 3937-3942 are shown in Table 9 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol, Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 10 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

30 the eMatrix p-value(s) and the positions) of the signature within' the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 1 1 shows the name of 
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the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI . 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 12 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

Tables 5 and 13 are correlation tables of all of the sequences and the SEQ ID NOS. 



TABLE 1 



Tissue Origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


lung 






3 1 1 25 49 65 75 1 14 141 156 160 172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


adult brain 


GIBCO 


AB3001 


1 3 12-13 16 22-24 28-29 41 48 58 65 78 
82 89-90 94 97 103 112 114-115 117 120 
122 130-131 168 181 184 186-187 189- 
190 198 208 216 247 249 259 270 277 
297 301 308 312 314 321 333 348 374 
396 403 406 410 412 416-417 420 423 
426-427 431 456 474 481 484-485 488 
498 500 508-509 530 549 553 558 563- 
564 583 596 602-603 608 612 621-622 
624 643 650 674 699 71 1 736 738-739 
753 770 779-780 785-786 802-803 816 
822 839 842 848 859 861 871 893-894 
897 900 903 925 954 958 967 969 


adult brain 


GIBCO 


ABD003 


3 19 21-25 28-29 31 33-34 37 39 41 46-48 
53 58 63-64 66 72 78 80 99 103 109-1 10 
112 114 118 120-124 126 132-133 135 
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139 143 146 148-149 159 163 168 174 
176 179-180 184-185 188-190202 208- 
209 216-217 221 223 230 234-235 240 
244 249 251 253 255 258-259 263 269- 
270 277 282 285-286 290 294-295 297 
301-302 304-305 307-308 311-312 314 
320 329 333 335-336 342 344 346 349 
354 358 365 370 373-374 377 380 382- 
383 388 394-396 399 401-402 406 409- 
410 413 416 420-421 425 428 430-431 
436-437 442 456 462 464 466-467 474 
484 486 495-496 500-501 506 508-509 
519 530 537 542 549 561-562 564 572 
574 577-578 580-583 586-587 589 592- 
593 596-597 601 608 610 612-614 617- 
624 630-632 635 637 650 658 663-664 
668 676 679 681 689-690 693 699 724 
726 732 736 742-743 747 767-770 780 
784 789 793 799 802-805 813 81 7-8 1 8 
822 824 829-831 837 839 845 848 856 
859-860 864 871-872 875-876 881 887 
896-897 901 903 907 910-911 925 930 
933 943-944 947 952-953 958 962-963 
965 967 972 977 


adult brain 


Clontech 


ABR001 


3 53 66 113 115 126 135 160 172 179 185 
204 263 273 305 312 323 358 380 383 
395-396 403 420 428-429 431 461 542 
583 586 606-607 61 1 620 645-646 688 
690 715 732 736 740 748 754 768 784- 
786 790 796 800 878 897 906-907 947 
977 


adult brain 


Clontech 


ABR006 


19 3249 53 60 72 91 103 118 125 130- 
131 134 184 224 275 338 350 354 361- 
363 374 384 390 394 396 431-432 434- 
435 445 468 549 621 732 734-736 745 
760-761 764 768-769 775 787 806 81 1 
818 887 903 906 918 930 942 947 957 
973 977 


adult brain 


Clontech 


ABR008 


2-3 9-11 14 17 21 23-25 28-29 31-35 37 
41-42 45 47-48 56-57 65-66 69-70 72 75 
77-78 88 91-92 97-99 101 103 112-115 
118-128 130-131 135 138-140 142 144- 
146 148 152 156-157 159-160 163 168 
172 174 176 178-180 182-190 194 196- 
198 200-201 204 209-214 218 220-225 
228-230 232-233 238-240 243-244 246 
254-256 260-264 270 272-274 278-279 
282-285 289-291 293-294 296-297 301 
303-306 312-314 317 321-322 325-328 
334 336 338 340-342 344 346 348 350- 
352 354 356-358 363 366 369-374 376 
379-381 383-386 388-394 398-399 402- 
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403 405 409-412 414 418-421 423-424 
426-427 430 433-437 443 445-450 452 
456-457 460 462 464 471 479 482-483 
485 488 490-498 505 507 510 516 519- 
522 524 527-532 535 538-539 542-545 
548 551 553 555 561-562 566 569 571 
574 580-583 588-589 593 597 601-608 
611-612 614-615 617-618 621-622 624 
630-635 642 644 646-648 650-652 655 
657 659-661 664-665 668 672 674 689 
693-699 701-702 708 71 1 715 717 724 
728-730 732 734-735 738-740 745 747- 
750 753-755 757 761 763-764 766-769 
772-773 775 780-781 789-791 793-795 
799-800 802-806 809 812 818-819 821- 
822 826 829-830 832 834-835 841 843 
845 856 858-859 861 864 866 870 872 
876 880 883 885 887 893-898 902 906- 
916 918 921 925-926 930-931 933 942- 
943 946 948 950-951 953-954 958-960 
962-965 967 969-970 972 977 


adult brain 


Clontech 


ABR011 


57 196 270 304 344 436 834 


adult brain 


BioChain 


ABR012 


14 82 121-122 168 691 


adult brain 


Invitrogen 


ABR013 


72 108 263 270 336 425 492-494 732 787 
790 826 880 


adxilt brain 


Invitrogen 


ABR014 J 


293 394 399 764 768-769 928 967 


adult brain 


Invitrogen 


ABR015 


738-739 764 


adult brain 


Invitrogen 


ABR016 


320 374 396 399 405 684 742-743 767 
931 947 967 


adult brain 


Invitrogen 


ABT004 


21 33-34 37-38 47 52 57-58 69 72 91-93 
109 119 122-124 126-127 135 142-143 
158 167-168 185-188 194 200212 232 
242 246 255 258 270 277 279 293 301 
312-313 319 322-323 331 341 346 348 
371 374 388 391 394 399 401 409 41 1 
429 436-437 456 462 477 488 496 498 
510 512 515 539 542 545 549 559 563 \ 
573 579 587 589 601-605 612 620-621 
624 640 643 647 681 715 723 728 732 
735-736 740 745 748 753 766 785-786 
792-793 797-801 812 822 829-831 853- 
856 859 876-877 884 893-894 908-909 
918 925 933 950 969 978 


cultured 
preadipocytes * 


Strategene 


ADP001 


4 28-29 69 93 114 121 132-133 135 151- 
152 159 167 172 178 181 184 190 194- 
195 203-204 209 217 219 240 248 260- 
262 267 273-274 277 282 297 301 304 
312 314 326-327 361-362 371 374 388 
394 401 403 405 41 1 420 437 453 466- 
467 470 474 478 496 507-509 517 530 
532-533 584 588 593 602-603 608 610 
617-621 630-631 633 639 642-643 661 
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693 729 746 761 765 769 834 842 848 
887 907 923 947-950 957 967 969 


adrenal gland 


Clontech 


ADR002 


1 3 12-13 21 23-24 27-29 67 74 78 103- 
105 108-109 113 115 118 120-121 128- 
133 149 156 160 172 177 182 214 217 
223 232-233 247 254 269-270 273-274 
277 283 285 288 298-299 308 317 319 
328 338 340 342 361-362 364 372 376- 
377 382 384 401-402 405-406 416 420 
431 437 444 446 448 457 462 484 500 
507 517 524 532-533 539 545 554 561- 
562 564 588 597 602-603 606-607 635 
642 646 649 658 664 674 693 703 730 
740 745 752 759 765 767 775 779 799 
809 817-818 839 845 856 859 863 887 
890-891 896 948 953 958 961-963 973 


adult heart 


GIBCO 


AHR001 


1 3-4 8 10 14 20-21 25 28-29 33-34 37-38 
41 48 54-57 65 69-72 75 78 80 82-83 97 
99-100 108 112-115 117-121 123-124 
128-133 141 144-146 149 152 159 162- 
163 168 172 176 179 181 184 186-187 
190-191 201 203 208-209 212 216-218 
221 223 227 229 233 244 247 249 253- 
255 258 263-264 267 269-270 274 278 
280-282 285 289 291 295 297-299 301 
303-304 308 313 317 321-322 326 328 
334 344 348 352 358 361-363 370-371 
380 382-383 388 394-396 398 401 403 
405-406 410-416 423 425-427 430-431 
436 452-453 464-465 470-474 481-484 
487-488 490 492-494 496 499-500 505- 
506 508-509 514 523 529-530 533 547- 
548 553 558 563-565 577-578 586-588 
590 593 597 601-603 606-608 610-613 
617-619 621-622 626-628 637-638 642- 
644 652 658 661 672 682-683 688 691 
693 697 699 708 71 1 713 715 732 737 
745 747-748 750-753 759 761 765 768- 
770 775 790 802-803 814-815 818-819 
830 837 839-840 842 845 848 859 861- 
862 867 876-877 887 891-892 896 900- 
901 903 905-906 908-909 919-920 922 
925 928 936 939-940 946-947 950 953 
959 967 970-971 973 977 


adult kidney 


GDBCO 


AKD001 


1.3 8 12-14 17 19-25 28-29 33-34 37-39 
41 46-48 50 52 55-60 62 65-67 69 71-72 
75 77-78 82 84 89-90 93 97 108-1 10 1 14- 
116 118-121 123-125 128 130-133 135 
138 144 146 149 156 159-161 163-164 
167-172 176 179 184 186-187 189-190 
194 196 200-202 204 209 21 1-212 216- 
217 219 221 223-224 229 232-235 244 
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247 250 253 255-256 258 263-264 268- 
272 274 277-281 283 286 288-290 292 
294-295 297 301 303-309 311-314 316 
319-323 325 328-338 342 348-349 352 
354-355 358 361-363 365 370-371 373 
376-378 380 382-383 388 395-399 401- 
403 405-406 409-413 416 418-420 425- 
428 430-43 1 440 442 452-454 462 464- 
465 470 472-474 477 479 481 483-485 
487-489 492-495 498-500 504 506 510 
517 522 525 529-530 532-533 539 542- 
543 547 551-552 558 560-564 569-570 
573-574 577-578 580-583 585-590 594- 
596 601-608 610-613 617-621 624 626- 
628 630-631 634-636 639 642-643 648 
652 656 658 664-665 676-677 679 681 
688-691 693 697 699 708 711 715 717 
720-722 724 729-732 738-741 747-748 
751-753 761 765 770-778 780 784 789 
791 793 797 804 813 817 823-824 834 
837 839 842-843 845 848 859 861-862 
864 867 870 876-877 887 889 892-894 
896-897 900-901 903 907 913-915 918 
921 923 925 929-930 932 939 942 946- 
947 949-950 953 958-959 961-963 967 ! 
969 972 977 


adult kidney 


Invitrogen 


AKT002 


1 3 16 21 30 32 35 38-41 46-47 56 77 92 
109 123-124 130-131 146 149 161 167- 
168 172 176 190 209 212 234-235 258 
279 292 301 303 308 314 333 355 363 
372 380 383 396 399 402 418-419 426- 
427 431 448 454 461 471-474 488-489 
495 498 504 506 508-509 520-521 530 
537 539-541 545 547 563 582-583 592 
613 617-618 621 623-624 633 655 688 
690 693 699 704 713 732 745 752-753 
761 766-768 770 784 789 797 837 842 
848-849 866-867 877 887 893-894 903 
914-915 925 929-930 937 944-945 947- 
949 955 961 967 984 


adult lung 


GIBCO 


ALG001 


1 3 14 18 28-29 38 54-56 59 92 1 10 1 14- 
115 130-131 146 149 156 159 164 167 
176 184 209 217 234-236 240 255-256 
258 263-264 269 271 276 280-281 297 
305 308 312 314 322 325 332 336 344 
353 361-362 388 401 410 420-421 426- 

427 431 465 469 474 484 498 500 506 

^ftfi ^no ?n coa cio c*7*5 mo rA/ i"% ^ 
ousouy m / jju jjz 573 592 596 613 

619-620 623 626-628 638 658 679 681 

684 689 717 731 741 771 791 799 817 

834 845 861-862 864 875-876 901 921 

925 928 932 940 947 949 959 962-963 
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967 


Ivmoh node 


Clontech 


ALN001 


3 10 110 146 160 168 196 209 221 269 
278 301 336 348 394 405 411 420 422 
459 464 474 485 503 506-507 532 563 
582 619 623 630-631 642 669 684 697 
713 715 727 747 767 769 789 825 839 
842 849 887 896 913 921 925 


young liver 


GDBCO 


ALV001 


3 14 16 37-38 41 51 56 60 97 104-105 
108 110 117 119 128 130-131 134 139 
149 152 169-172 176 184 189-190 200 
209 212 216 218 228 232 255 258 263 
270-271 275 285-286 292 295 298-299 
301 304 314 341 358 365 368 376 400 
410-412 431 474 481-482 485 496 500 
504-505 517 520-522 524 530 532- < 533 
547 551 563 581 583 610-611 621 624 
635 643 691 708 71 1 715 720 752 755 
761 768 796-797 811 818 830 845-847 
852 864-865 867-869 896 899 910-911 
949 958 965 969 972-973 


adult liver 


Invitrogen 


ALV002 


3 37 42 56 60 71 82 104-105 114-1 15 
117-118 125 130-131 134-135 164 169- 
172 176 179 200 203-204 212 217 223 
226 232 237 244 263 274-275 292 301 
310-312 314 317 349 354 364 368 372 
376 398-399 402 426-427 439 442 451 
458 465 474 482 485 490 506 515 525 
527 545 547 552 568 571 573-575 582 
587 594-595 604-605 608 610 621 630- 
631 634-635 637 657 664 690 693 699 
723 726 745 751 763 767 784 793 81 1 
822 845 848 852 856 861-862 864 892 
899 908-909 925 950 958 967 983 


adult liver 


Clontech 


ALV003 


60 134 169-171 275 


adult ovary 


Invitrogen 


AOV001 


1 3 9-10 12-14 16 18 20 22-25 28-29 33- 
35 37 39 41-42 46 48-50 55-57 59 63-67 
69 71-72 75 77-80 82 88-89 92 101 103- 
106 108-110 113 115 119-121 123-126 
128-133 135 138 142-146 149 151-152 
159-161 167-168 172 174 176-177 179 
181 184-190 194 198 200 203 208-209 
21 1-212 214 217 219 221 224 226 232- 
235 240-242 246-247 249 251 254-255 
258-259 264 269-271 274 276-277 279- 
283 285 288 290 293-294 297 301-304 
306-308 311 314 319-322 325-326 328- 
329 331-332 335-338 341-342 344 348 
354-358 361-363 365 368 370-372 374 
376 379-380 382-383 388 394-396 398- 
399 401-402 405-406 409-412 416 418- 
421 423 425-433 438 442-443 449-452 
454 462 464 466-467 469-471 474 479 
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482-484 488 490 492-496 498 500-504 
506-509 51 1 515-518 520-524 529-530 
532-533 537 539-542 545 551 555 558 
560-565 569 571 573 577-578 581-583 
585-590 592-593 596-597 600-605 608 
610-611 613-614 617-628 633-637 639 
642-643 646-648 650 652 654 656 658 
664 668-670 672 674 679 681 684 688 
691 693 697-699 701-702 713 717 721- 
722 724 729-732 738-744 747-750 752- 
753 755 759 761 765 767-774 779-780 
783-784 789 793 795-797 801 813-818 
823-824 828 830-832 834 837 839 841- 
842 845 848-851 856 859 862 864 866- 
867 870-871 874-878 881-883 887-889 
891 893-894 896-897 901 903 906-911 
913 919-922 925 928 930 936 939-940 1 
943-944 946-947 949-950 952-953 955 
957-958 962-963 965 967 969 971 973 
977 981-982 


adult placenta 


Invitrogen 


APL001 


41 56 67 253 301 304 334 380 383 451 
474 479 500 577-578 643 648 729 767 
856 859 866 873 962-963 


placenta 


Invitrogen 


APL002 


3 21 31 38 63-64 78 135 143 168 186-187 
212 232 244 263 280-281 334 336 344 
348 371 374 394 399 461 490 582 588 
602-607 610 620 699 745 769 793 817 
822 859 897-898 923 928 931 943 949 
969 973 


adult spleen 


GIBCO 


ASP001 j 


1 3 21-22 46 52 54-55 57-58 61-62 72 74 
78 82 88 118 121 130-131 137 152 159 
168 172 189 203 209217 223 234-235 
252 255 263 269 271 274 282 288 290 
301 314 322 335 350 363 394 403 405- 
406 410-412 415 431 459 464 472-474 
482 488 500 506 510 514 517 532 537 
542 561-563 589 593 602-603 610 613 
619 621 636 642-643 655 658 662 674 
676 679 681-682 684 689 691-692 697 
699 715 720 723 729 747-748 769-770 
782 793 818 830 834 845 856 859 862 
877 887 893-894 896 903 906-907 914- 
915 918 925 928 930 940 946 965 967 
977 982 


testis 


GEBCO 


ATS001 


6 22 28-29 33-34 41 48 52 62 65 72 97 
106 109 118 132-133 145-146 168 172 
176 183 185 189-191 195 209 211-212 
Z1H z/1 ZZ5 ZJU 258 263 269 
283 297 312 314 321 342 352 361-362 
365 380 383 388 395 401 405-406 412 
430-431 441 469-470 474 479 495-496 
500 506 520-521 533 543 545 548 560 | 



112 



WO 01/57190 



PCT/USO 1/04098 









563 574 582 589-590 593 608 616-618 
620 623-624 638 642-643 697 699 708 
71 1 745 747-748 765 767-768 779 784 
789 812-813 834 837 839 848 859 862 
868-869 875-877 887 889 893-894 896 
928 944 947 953-955 972 981 


Genomic DNA 
from BAC 
63118 


Research 
Genetics 
(CITB BAC 
Library) 


BAC001 


515 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC002 


640 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC003 


640 


adult bladder 


Invitrogen 


BLD001 


50 55 66 71 111 143-144 148 160 201209 
223 255-256 280-281 286 305 315 319 
340 394 431 442 488 497 505 518 552 
588-589 621 636 664 676 715 738-739 
769 790 824 837 845 877 887 936 940 
948 962-963 967 


bone marrow 


Clontech 


BMD001 


3 10-13 16 18 20-21 25 28-29 31-34 41 45 
48 52 54-55 57 59 61 65 67 72-73 75 78 
80 82 84 99 103 108 110 114-115 118- 
120 123-124 128 130-133 143-144 148 
152 159-161 163 168 172 174 176 178 
190 192 198 203 209 21 1 217-218 221 
223-224 227 233-236 244 247 249 252 
254 258 260-262 267 269 272 278 280- 
281 284-285 288 290 294-297 301 304 
308 314 317-318 320-321 325 328-330 
333-335 349 351-354 358 363 365 367 
377 382 388.394-397 400 405 408 410- 
412 418-421 425-428 431 433 435 442 
449-450 453 455 459 464 468-470 474 
478-479 481 484 490 496 504 506 508- 
509 511 519-521 530 532 539 553 558- 
559 561-563 580 582 586 592 599 608 
610 613-614 617-619 623 625-628 635 
638 641-643 658 664 672 682 699 711 
713 717 731 734 740 742-743 745 761 
768-771 774 776-778 784 787 789 813 
817-818 822 834 839-840 842 848 862 
866 870 876 885-887 891 896-898 900 
903 906 913 919 921-922 927-928 939 
944 947 950 953 959 961-963 967-968 
970 973 977 


bone marrow 


Clontech 


BMD002 


3 9-10 15-19 30 33-34 39 45 54 57 63-64 
71 82 102 116 119 130-133 148 152 156 
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159-160 168 176 182 224 254-255 271- 
272 282 285 290 297-299 301 305 323 
333 340 344 351-355 358 361-362 364 
367 370 372 387 394-395 399 403 405 
409 41 1 449-450 459 461 468 474 488- 
489 524 530 532 580-582 592 602-603 
611 617-618 621-622 630-632 642 661 
ooJ oy4 /If 730 734 740 745 752 755 
/oi /o/ /t>y-//l /75-77o 784 787 oil 

Rl^ £1£ W> °.AC\ Q.AO QAO QSG OHO oon 
OI j 010 OJZ oHU o4z o4y ojy 0/0 887 

893-894 896-898 903 906 908-909 923 
928 944 946-949 953 958-963 965 982 


bone marrow 


Clontech 


BMD004 


54 


bone marrow 


Clontech 


BMD007 


766 887 928 


adult colon 


All VXU VJ t£ CI 1 




ZJ.il 07 y/ 117 121 148-149 168 172 190 
200 204-205 232 244 263 268 292 301- 
302 363 377 384 452 455 459 470 530 
D82 0U2-603 619 687 723 728 751 761 
831 861 887 914-916 934 955 969 984 


Mixture of 16 
tissues — 
mRNAs* 


Various 
Vendors* 


CTL016 


358 740 760 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL021 


468 527 928 


adult cervix 


BioChain 


CVX001 


1 3 10 14 22 28-30 37 41 47-48 51-52 54- 
57 71 82 89-90 92 106108 110-111 117- 
118 121 129-131 135 141 143-146 160- 
161 164 168 172 177 189-190 193 195 
200 204 209 211-212 217 226 229-230 
232 234-235 240-242 246 254 260-263 
268-270 274 277 282 285 292 295 297 
305-308 314-316 319 328 343-344 348 
354 358 363 368 380 382-384 389 394 
396 399 401 405-407 410 416 418-421 
428 430-431 437 442 453-454 459 464 
469 471-473 476 480 484 492-495 500 
504 506-509 516-517 526 530 532 545 
550-551 563-565 569 577-578 585-586 
590 608 61 1 613 619 621 623 628 630- ! 
631 634-637 641 643 648 656-658 664- 
665 674 679 682 689-690 693 700 703 
708 713 721-722 724 728 732 742-743 
747 750 752 755 757 761 763 767-769 j 



The 16 ussue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA (Invitrogen) 2) 
normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen). 4) normal fetal brain mRNA 
(Invitrogen). 5) normal fetal kidney mRNA (Invitrogen), 6) normal fetal liver mRNA (Invitrogen) 7) normal fetal 
skm mRNA (Invitrogen), 8) human adrenal gland mRNA (Clontech), 9) human bone marrow mRNA (Clontech) 
10) human i leukemia lymphoblastic mRNA (Clontech). 11) human thymus mRNA (Clontech), 12) human lymph 
node mRNA (Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech) 15) 
human esophagus mRNA (BioChain), 16) human conceptional umbilical cord mRNA (BioChain) 
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779-780 784 788 810-81 1 813-815 822 
834 836-837 839 848 861 866-867 871 
874 877 887 891-894 897-898 901 913 
916 919 921-922 925 946-947 953 958- 
959 967 969 973 


diaphragm 


BioChain 


DIA002 


3 39 184 203 431 563 848 967 


endothelial 
cells 


Strategene 


EDT001 


3 6 8-10 14 19-24 28-29 33-34 37 39 41 
46 48 52 55-58 62-65 67 69 71-72 75 78 
80 82-83 87 101-102 108-109 114-1 15 
117 123-124 128 130-133 135 138 143 
145-146 149 156 159-160 167-168 172 
174 176-177 179 181 184-187 189-190 
194-195 200 203 208-209 212 216-217 
219 223-224 226-227 229 234-235 244 
248-249 254-256 258 263-264 267 269 
271 274 276-282 285 290-291 294 297 
301-304308 311 313-314 316-317 320- 
321 323 325-326 328-329 331-332 334- 
337 339-341 344 348-349 352 354-355 
358 361-363 365 367 371-372 375 379- 
380 383 389 394-395 398-403 405-406 
409-412 425-428 437 442-443 448 454 
464 466-467 474 479 481 490 492-498 
500 503 506-509 511 517 520-521 523- 
524 530 532 537 540-542 558 561-563 
565 569-570 573 581-583 586 588-589 
596 602-608 610-611 613 617-622 625 
628 630-631 633-637 642-643 646 648 
650 652 659 661-662 682 688 690-693 
696 698-699 708 712 715 717 720-722 
724 727 729 740 745 748-750 752 761 
765 767-770 772-773 779 784 789 792- 
794 796 802-803 811 817-818 821 824 
827-828 830 834-835 837 842 845 848 
859 861-862 864 866-867 870 876 885 
887 891 893-894 897-898 900 903 906- 
907 913 916 921 925 939 947 950 953 
955 957-958 962-963 967 973 978 984 


Genomic 
clones from the 
short arm of 
chromosome 8 


Genomic 
DNA from 
Genetic 
Research 


EPM001 


324 515 640 


esophagus 


BioChain 


ESO002 


97 103 128 371 474 


fetal brain 


Clontech 


FBR001 


67 129 156 159 232 267 433 446 503 845 
952 


fetal brain 


Clontech 


FBR004 


28-29 185 213 277 350 384 432 485 501 
549 651 747 754 761 780 787 848 870 
887 906 958 


fetal brain 


Clontech 


FBR006 


10-1 1 14 21 30 32 47 49 56 65 69 72 77- 
78 82 84 97 101 115 118 121 125 128 
130-131 138 142 148 152 159-160 179 
185 188 194 197 203 210212 214 219 
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222 227-229 243-246 249 252 256 264 " " 
270 273 282 285 290-291 293 301-303 
305-306 312 321-322 325 327 339-340 
344 346 350 354-357 363 367-371 374 
388 391 394-395 399 402 405-406 410 
414 420 426-427 436-437 442 444 454 
456-457 460 462 464 470 480 485 492- 
494 507 510 516 524 528 530-532 539- 
542 549 553-554 561-562 580-582 588- 
589 602-608 611 615 617-619 621-622 
624 632 636 641-642 646-647 651-653 
661-662 666-669 672 677 691 715-716 
730 735 740 752 754 761 767-770 772- 

77^ 780-721 7Q0 ftfll ftfiQ QiS oo"> ooo 

P»T5 Pun R4^ R^Q RAA C7< cork 
OJJ 0*TJ 0*tJ OJO OJ7 OOH oO/ o/O ool) 

885 887 890 893-894 896 913 918 926 
942 946-947 951 957-959 962-963 970- 
971 


fetal brain 


Clontech 


FBRs03 


130-131 312 517 637 691 738-739 


fetal brain 


Invitrogen 


FBT002 


3 22 28-31 47 57 63-64 72 75 77-78 86 
94-95 97-98 126-127 135 140 143 156 
159-160 167-168 177 185 190 196 201 
203-204 214 217 230 254-255 258 267 
273-274 277 279 282-283 292 301-302 
305 312 314 323 329 346 348 367 374 
382 394 399 401 403 412 415 420 432 
437 474 482 485 495 507 513 517 527 
529-530 539-542 548 552 579 587-588 
600 604-605 612 617-618 621-622 624 

K\A f\A1 /\A2 6A1 AAQ A<f\ £inQ /COO *cni 
OJH OHZ-OHj OH /-OHO ODU 0 jy Ooy sjyj 

fiQO 719 71 5 747 lAf\ 74^ 748 740 7<1 

768-769 793 797 829-831 834 845 848 
856 859 893-894 908-909 913 916 931 
933 940 950 967 969 


fetal heart 


Invitrogen 


FHR001 


19 57 130-131 394 431 642 769 844 


fetal kidney 


Clontech 


FKD001 


3 31 33-34 38 48 54 72 160 208 T 209 21 1 
223 264 269 277 283 290 313 325 341 

*34ft 15ft 1Qf\ 41R-47fi 474 AQA ^C\fi Sf\Q 
JHO JJO OyO Hlo-HZU H/H HoH DUO jUo- 

509 517 570-591 519 547 5<n 5« «7 
569 587 596 608 610 613 619 699 696 
627 642 679 734 745 818 843 887 896 
903 916 969 971 


fetal kidney 


Clontech 


FKD002 


19 474 726 903 


fetal kidnev 


TnvitTn<Fpn 


FKD007 


"X 1 1 51 1 8£ 1 97 TIA TTt All OOl C\£C\ 
J 115 150-16/ ZjU Z44Z/1 432 557 969 


fetal lung 


Clontech 


FLG001 


69 132-133 156 168 208-209217267269 
274-275 286 354 394 396 406 462 483- 
484 608 619 751 769 771 834 914-915 
925 


fetal lung 


Invitrogen 


FLG003 


3 8 28-29 32 39 50 66 82 88 92 168 186- 
187 200 204 212 226 229 246 274 309 
327 332 368 374 382 394 398 426-427 
431-432 442 485 536 555-557 587 604- 
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605 621 624 636 642-643 661 677-678 
724 753 769 848 859 864 877-878 896 
902 904914-915 958 


fetal lung 


Clontech 


FLG004 


130-131 394 664 769 942 


fetal liver- 
spleen 


Columbia 
University 


FLS001 


3 8-10 12-13 16-17 19-25 27-29 33-35 37- 
38 41 45-46 48 52 55-58 60-67 69 71-74 
77-78 80 82 84 87-90 104-106 108-109 
112-121 123-125 128-134 138 141 143- 
146 149 151 156 159 163-164 167-172 
174 176-179 181 184 186-188 190 194 
200-201 203 208-209211-212216-217 
219 224-227 229-230 232 234-235 237 
241 243-244 246-248 254-255 258 260- 
263 267 269-270 273-282 284-285 288- 
290 292-295 297-299 301-306 308 311- 
318 320-323 326 328 332 335 341-344 
348 352 354-359 361-365 367-368 371- 
374 376-380 382-383 388-389394-396 
398-399 401-411 413-414416418-421 
425 428-430 432-433 437 439 442-444 
449-450 452 456-457 461-470 472-474 
478-479 481-482 484-485 487 490-494 
497-499 504-507 51 1 514-515 517-521 
523-524 526 529 532 537 540-541 547 
555 558-559 563 575 577-578 580-596 
598-599 601-603 606-608 610-613 617- 
624 626-628 630-63 1 634-636 639 642- 
643 647-648 654-656 663-665 672 674- 
675 679 681 684 686 688 691 693-699 
71 1 713 715 717 719-726 729 732-733 
738-740 745 748-749 75 1-753 757 759 
761 767-770 776-778 780 784 787 792- 
794 799 804 809 81 1 813 817-819 822- 
825 830-831 834 837 840 842 845-848 
852 856 859 861-862 865 867-869 871 
874-878 887-888 891 893-894 896-900 
903 905-911 913 916 918 923 928 930- 
931 936 939 942 944 946-950 952 958- 
959 961-963 965 967 969-970 972-973 
976-977 981-983 


fetal liver- 
spleen 


Columbia 
University 


FLS002 


3 8-13 15-17 19-2022 25 28-29 33-35 37 
41 45-46 52 54-56 60-61 63-64 66-70 73- 
74 78 80 82 92 99 104-106 108-109 112 i 
115-116 118 120-121 123-125 128 132- 
135 139 141 143-144 146 149 152 156 
159-161 167 169-172 174 176-177 179 
181 185 188 190 194 196-197 200204 
212 214 216-218 223-224 226-230 232- 
235 237 246-247 252 254-255 258-263 
267 270-277 284-286 288 292 294-295 
297-299 301 303-305 308 310 314 318 
320 323 328 330-332 335-337 340342- 
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344 352 354-355 358 361-365 367-368 
371 373-374 376-377 382 388 394-396 
398-399 401 405-406 409-41 1 413 418- 
421 429 431 439-440 442-444 451-452 
457 462.-463 466-468 470 474 477-479 
481 483-484 487-488 491 495 499 504 
508-509 516 519-521 524 526-528 530 
532 537 540-541 543 545-547 550-551 
553 555 560 564 568 574-575 577-578 
580-592 596-597 600 602-603 608 610- 
611 613-614 617-618 621-622 628 630- 
631 634 637 639 642 644 647 654 658- 
659 665-667 669-675 679 681 684-685 
688-690 693 695 697 708 711 713 715 
717-719 723-727 729 731-734 738-739 
741 745-746 749-750 753 759 761 766- 
767 769-770 776-779 782 784 791-792 
794 805 808 817-818 822 824-825 830 
834 837 842 845-849 852 856 859 864- 
865 867 874-878 888 89 1 -892 896-900 • 
903 905-906 908-909 913 916 918 921 
923 925 932 936 939-940 942 944 946- 
947 949-950 953 955-956 958-959 961- 
963 965 968-970 973 977-978 981 


fetal liver- 
spleen 


Columbia 
University 


FLS003 


19 60 78 224 273 275 370 373-374 401 
602-603 639 643 730 732 738-739 748 
752 770 782 928 930 947 949 


fetal liver 


Invitrogen 


FLV001 


37 55 60 69 72-73 97 104-105 108 1 13- 
114 116-118 121 135 143 152 167-168 
186-187 195 200-201 209 217 223 240 
244 253 255 275 284 301 311 314 317 
336 342 348-349 358 371 374 382 394 
402 411-412 418-419 428 430 442 453 
517 568-569 580 582 584 587 589 601- 
603 606-608 617-618 624 634 639 642- 
644 646 664-665 669 679 715 717 720 
726 745 748 751 769-770 782 791 794 
797 824 830-831 845-847 852 859 870 
899 913-916 925 928 948 956 958 969 
976 982 


fetal liver 


Clontech 


FLV002 


72 418-419 632 


fetal liver 


Clontech 


FLV004 


3 160 169-171 355 367 374 376 547 617- 
618 621 646 717 741 771 836 878 976 


fetal muscle 


Invitrogen 


FMS001 


15 27 32 37 67 72 83 99 1 12 121 138 167 
174 177 186-187 190203-204 211 215 ! 
230 252 259 312 374 403 406 409 457 
461 485 505 517 528 530 540-541 544 
549 554 558 579-580 583 602-603 608 
639 642-643 654 664 699 715 730 737 
751 772-773 788 802-803 810 848 856 
859 864 868-869 887 893-894 905-906 
910-911 923 948 967 - 
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fetal muscle 


Invitrogen 


FMS002 


15 99 130-131 223 361-362431 474 505 
581 639 643 666-667 784 790 808 810- 
81 1 874 880 887 903 946 950 958 962- 
963 973 


fetal skin 


Invitrogen 


FSK001 


3 6 20-22 32-34 41-45 47 49-52 55 63-64 
66 69 77 80 88 91 98 101 111-112 115 
126 130-131 135 142 144 146 160 163 
167 176 188-190 196 201 204 208 213 
215 217-218 229 232 244 246 248 255 
263 265-269 274 279-281 283 285 288 
292 294 297 301 303 308 314 321 341- 
342 344 348 354-355 358 361-362 366 
369 371-372 374 381-382 384 386 394 
401 403 405 413 415 428 431 437 440 
460 466-467 472-473 477 481 483 495 
499 504 517 522 532 536-537 539-541 
545 556-558 569 574 576-578 580 584- 
585 587-589 592-593 602-603 606-608 
612 617-618 621 624 634 637 639 642- 
643 647 664 673-674 676 680-681 689 
699 705-707 709-715 724 728-730 738- 
740 745 748 752 765 768-769 772-773 
793 797 817 823 830 834 842 848 859 
861 864 870 874 883 887-888 893-894 
901 904 908-909 913-916 923 925 947 
950 958 962-964 967 975 


fetal skin 


Invitrogen 


FSK002 


3 130-131 146 194 306 354 367 400 405 
474 489 520-521 547 558 561-562 585 
596 730 740 748 755 767 771 810 840 
893-894 946 959 


fetal spleen 


BioChain 


FSP001 


276 563 842 


umbilical cord 


BioChain 


FUC001 


3 20 33-34 39 48 50 52 55-57 65 67 69 72 
77 79 82 92 109 112-113 121 132-133 
138-143 156 167-168 172 174 179 184- 
185 190 194-196 200 202-203 208-209 
229-230 244 269-271 278 284-285 290 
297-299 303 305 308 320 331-332 336 
338 342-343 363 367 372 374 379-380 
383-384 392-394 397 399 402 405-406 
410 425-427 429-430 449-450 474 476 
484 497 499 501 504-505 510 515 517 
532-533 539 549 551 558 563 569 574 
577-578 581 586-587 597 602-603 608 
610 617-619 621 626-627 634-637 639 
642-643 658 663-664 674 690-691 693- 
694 699 713 715-717 720 724 726 729 
738-739 746-747 749 759 761 765 768- 
769 774-775 793 797 807 818 822 837 
848-849 856 862 868-869 874 885 887 
892-894 903 906-907 916-917 919-920 
928 936 939 944 946-947 962-963 967 
969 
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fetal brain 


GIBCO 


HFB001 


3 9-10 12-14 16 21 25 28-30 32-34 37-39 
41 47-48 52-53 56 65 67 69 71-72 75 80 
84 92 97 103 106 1 10 1 14 1 17-1 19 123- 
124 127 129 132-133 135 138 141-142 
144-146 148-149 152 156 159-160 168 
172 174 176 179 181 184-185 190 198 
208-209 212 214 219 221 223-224 229- 
230 233-236 240 244 247 251 253-255 
258-259 270 273 276-277 285 297 304- 
305 308 312 314 322-323 325 328 332- 
333 335-337 339-340 342-344 346 352 
354 358 363 365 370-372 374 382 394- 
396 398 401 403 405-406 409-412 414 
416 425-427 431-432 437 442 445 453 
456 462 466-467 469-470 472-474 479 
483 488 490 492-497 500-501 504 506- 
510 520-521 524 530 537 539 545 549 
552 558 560-562 564 569 579 582-583 
586-587 596 602-608 610-612 614 617- 
624 626-628 630-631 633 635 638 641 
643 647-648 656 658 661 676 679 688- 
689 693 696-697 711-712 715 724 726 
73 1 735 745 747-749 752 754 761 765 
767-770 774 779-781 784-786 789 799- 
800 802-803 813 818-819 823-824 831 
834-835 837 839 845 848 859 864 866- 
867 871 874-875 881 887 891 893-894 
896-897 900 906-907 910-911 918 921- 
922 925 927-928 930 943-944 946-947 
950 953 962-963 965 969 972-973 977 


macrophage 


Invitrogen 


HMP001 


86 168 186-187 297 537 608 681 761 845 
877 


infant brain 


Columbia 
University 


IB2002 


2-3 9-10 12-14 16 21 25 27-30 32 37-38 
46-47 49 55-56 58 65 69 71-72 78-79 82 
84-86 91-92 98-99 106 109-110 113-115 
118 127-128 130-133 135 138 142 144 
151 156 168 173-176 180-181 185-188 
192 194 196-201 203 208 210-212 214 
217-218 224 229-231 233 236 238 240- 
241 244 246 251-256 259 263 270-271 
277-279 284-285 287 293-294 296 301- 
302 308 312-314 317 322-323 327 330 
333 339 342 345-346 351 354 358 361- 
362 365-366 368 370-371 373-374 382 
388 394-396 402 405-406 411-412 415- 
416 420 424-425 428 431 436-437 440- 
441 444-445 453 456 460 465 474 479 
482-483 488 495-496 498 501 503-504 
506-510 515-517 520-521 524-525 529 
531-532 534-535 537 539-542 544-545 
549 561-562 569 574 577-578 580-583 
586-587 589 592 596 600-608 610 612- 
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613 616-618 620 622 624 629-632 634- 
635 637 641 643-644 650-651 653 661 
663-664 676-677 689 693 695-698 708 
71 1 720-722.724 730 732 735 740 745-. 
748 754 765-766 768-769 779-781 785- 
786 789 791 796 798 800-803 807 81 1- 
813 818-819 822-824 830-831 834-835 
837 839 842-843 845 854 856 858 864 
867-869 875-877 879 881 887 892-894 
896 903 907-91 1 913 916 919-920 925 
930-932 936 939 943 946-947 953 958 
970-973 977-978 982 984 



infant brain 



Columbia 
University 



IB2003 



3 12-13 21 27-29 32 39 49 69 72 82 91 
113 116 126 128 132-133 142 144 156 
176-177 184-185 188 194 208 212 223- 
224 228 230 244 255 259 267 270 273 
276 293-294 312 320 326-327 337 342 
346 354-355 358 361-363 382 388 390 
394 396 399 402 420 425 431 442 462 
474 482 484 488 495-496 510 520-522 
524 529 540-541 549 563 582 586 588- 
589 596 600-603 606-607 612 617-618 
620-621 632 647 650 679 720-722 724 
735-736 746 751 754 769 785-786 793 
800 807 811-813 818-819 822 824 831 
834 838-840 843 856 864 892 896 907 
919-920 925 930-931 936 947 950 957 
973 982 



16 47 82 84 201 263 302 376 394 421 440 
488 537 592 606-607 635 740 769 887 
892 906 921 926 971 



infant brain 



Columbia 
University 



IBM002 



infant brain 



Columbia 
University 



IBS001 



84 86 180 185 198 201 203 230 279 312 
326 346 354 366 388 488 542 581 588 
620 647 664 732 740 785-786 801 807 
822 827 910-911925 931 



lung, fibroblast 



Strategene 



LFB001 



3 11 25 49 65 75 
190 198 209 217 
269 274 277 282 
334 336352 372 
453 464 470481 
539 581 584 617 
688 691 745 752 
848 876 887 953 



114141 
224 229 
284 303 
396398 
492-494 
-619 621 
761 768 
967 973 



156 160 172 
234-235 267 
308 312 320 
412 414 437 
508-509 532 
628 633 643 
794 822 837 



lung tumor 



Invitrogen 



LGT002 



1 3 9-10 12-13 20 31 38 41 46 48 51-52 
56 58 63-64 72 74-75 78 82 88 101 106- 
107 110 114-115 117-118 120-121 123- 
124 128-133 135 143-146 149 151 156 
159-161 163-164 167-168 172 176 178- 
179 184-185 189-191 194-196 200203 
209 212 216-217 226 228-229 232 234- 
236 241 246 248 256 258-259 263-264 
269-271 274 282-283 285-286 290 292 



121 



WO 01/57190 



PCT/USO 1/04098 







1 


294 297 301 308-309 311 314 317 321 
326 328-329 331 333-334 341 348 352 
354-355 363 365 371 380 382-383 388 
394-395 398-402 405-406 410-41 1 413 
416 418-419 426-427 439 442 452-453 
458-459 461-462 464-465 470-471 474 
478 483-484 490 495-496 499 510 522 
524 528 536-537 540-541 543 548 556- 
558 560-565 571-573 580 582 587-588 
592 597 602-605 608 610 612-613 617- 
622 625-629 633-634 636 642-644 648 
661 664 669 679 688-689 691 693 699- 
700 708 717 723-724 730 733-734 738- 
740 745 747 749 752-753 761 767-768 
770 779 782 784-786 789 793-794 797 
817-818 820 823-824 834 837 842 845 
848 855 857 859 862 864 866 870 875- 
877 887 892 896 900-901 907-909 914- 
915 919-920 923-925 939 943 947 949 
953 958 962-963 965 968 970 972-973 
977 


lymphocytes 


ATCC 


LPC001 


3 9-1 1 32 47 50 56 71 75 88 97 99 102 
121 125 128-129 135 138 141 149 163 
167-168 212-213 217 233 255 290 294 
301 305 3 1 1 3 14 342 372 377 388 398- 
399 410 437 442 453 470 474 481 495 
500 506 510 529 532 537 542 558 571 
579 604-605 610 620 628 637 643 658 
666-667 676 679 697 708 713 728 730 
734 749 765 768 796 807 818 822 834 
839 848 859 875 885 887 896 903 906 
914-915 928 947 973 981-982 


leukocyte 


GIBCO 


LUC001 


1 39 11 18-19 21 23-25 27 31-34 39 41- 
42 46-48 52 54-58 62-69 71-72 74-75 78- 
80 82 89-90 93 99 110 115-121 123-124 
128-133 135 138 141 143-146 149 152 
156 159-161 163 167-168 176 179 181 
186-187 189-190 194 198 200203-204 
209 21 1-212 218-219 226 232-236 240 
244 247 251 253-255 258-259 263-264 
269 271 274 278-279 282-283 285 288- 
290 294-295 297 301-306 311 313-314 
317 320-321 325 328 330-331 335 337 
342 344 348 350-351 353-354 358-359 
361-365 368 371-372 375 388-389 394- 
395 397-401 403 405 407 409-412 421 
425-427 432 437 442 448-450 452 457 

AfXS-A(\\ dAft A71 aha Aifi Ana /ioo aoa 
Hou-toi 40o-4/l 4/4 4/o 4/y-4o2 4o4 

492^94 496-498 500 506-510 516-517 

520-521 524 529-530 532 537 540-544 

551 553-554 558 560-565 569 577-578 

580-583 586-587 589 592 596-597 602- 
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603 606-608 610-624 626-628 630-631 
634-635 641-643 654 657-658 661 663- 
665 669 672 677 679 684-689 691 696- 
697 699 708 71 1 713 715 717 721-724 
728 730 738-740 747-749 755 761 765 
767-769 771 774-779 782 784 789 791- 
792 794-795 797 807-808 811-815 817- 
818 822 824 828 830 832 834 839-840 
842 845 848 856 859 862 864 867 871 
875-877 887 891 893-894 896-898 903 
906-911 913-916 921 923 925 927-928 
930 932 935-936 939 943-944 947 949- 
950 953 958-959 961-963 965 967 972- 
973 982 


leukocyte 


Clontech 


LUC003 


1 41 82 106 119 123-124 160 177 184 201 
212 221 228 271 279 285 295 321 325 
372 394 411-412 443 468-470 530 532 
537 551 569 580-581 613 619 623 626- 
627 642 655 697 761 767 769. 775 789 
809 867 887 923 928 950 


melanoma 
from cell line 
ATCC #CRL 
1424 


Clontech 


MEL004 


3 25 55-56 67 71 78 109 121 129 146 167 
172-173 176 200 209 212 258-259 263 
278 297 301 306 312 335 338 340 352 
361-362 367 388 395 402 410 418-419 
429 437 454 464-465 481 496 500 503 
507 524 532 539 560-562 581-582 587 
589 599 612-613 617-621 623 643 657 
663-664 672 715 724 748 752 761 767- 
768 770 785-786 789 835 848 877 887 
896 916 919-920 947 967 978-980 


mammary 
gland 


Invitrogen 


MMG0D1 


1 14 19 21 28-29 31-37 47 49-51 55 57 
63-67 69 71-72 75-78 92 108-109 1 1 1 1 16 
121 123-124 126 128 130-133 135 143- 
144 148-150 156 159 164 168 172 177- 
179 184 186-187 190 194 200-204 209 
212 217 226 230 232-236 241 244 246- 
247 252 255 258-259 263 268 270 275 
279-283 285 290 292-293 301 304-305 
311 313-314 317 320 322-323 326-327 
330 332 338 342-344 348-349 354 360 
363 367 371 374 380 382-383 385 388 
394-395 398 401-403 407 409 41 1-412 
418-420 426-427 430 435 437 442 449- 
453 459 461 465-468 470 474 477-478 
480 483 485 488 498 500 503-504 507 
515 519 522 524 529-532 538-541 544 
547 555 560 563 565 569 573-574 579- 
580 582 584 587-589 593 597 601-610 
612-613 615-618 620-622 624 634 636- 
637 639 642-644 646-647 650 657 663- 
664 674 676 679 688-689 691 693 696 
701-703 713 715 717 728 730 732 738- 
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739 741-743 745 749 751 753 763 767 
769 772-773 785-786 793 796-797 812 
821-824 830-833 837 848 856 859 861 
864 868-870 876-877 887 891 893-894 
898 903-904 907-91 1 913-918 921 923 
925-926 930-931 936 942 949-950 958 
961 966-967 969 972-973 


induced neuron 
cells 


Strategene 


NTD001 


9 65 82 92 106 1 13 142 146 156 172 176 
191 208 221 258 277 328 333 346 361- 
362 371-372 375 388 410 414 418-419 
440 471 484 495 516 524 529-530 592 
610 628 642 650 745 748 752 761 793 
818 848 851 897 


retinoid acid 
induced neuron 
cells 


Strategene 


NTR001 


19 87 184 305 385 440 474 626-627 643 
748 799 834 977 


neuronal cells 


Strategene 

■ 


NTU001 


19 33-34 42 70 82 87 109 1 15 126 146 
172 185 188 194 212 255 269 274 283 
312 317 329 340 361-362 367 379 394 
399 401 410 420 426-427 474 479 507 
530 579 582-583 610 617-618 636 643 
658 732 740 765 769 784 791 793 799 
802-803 818 842 851 864 897 907 932 


pituitary gland 


Clontech 


PIT004 


3 19 123-124 194 255 354 358 373-374 
377 426-427 462 492-494 635 785-786 
793 893-894 


placenta 


Clontech 


PLA003 


138 176 574 896 972 


prostate 


Clontech 


PRT001 


3 9 16 57 65 75 83 108 130-134 138 141 
146 149-150 159 182 186-187 190 203 
209 234-235 276 283 322 413 415 442 
449-450 453 480 484 490 499-500 503 
505-506 523 537 543 564 583 602-603 
611 619 623 643 650 697 711 729 761 
765 770 776-778 784 789 819 822 831 
839 862 866 887 904 907 921 935 962- 
963 967 973 


rectum 


Invitrogen 


REC001 


19 30 33-34 66 108-109 123-124 126 129- 
131 143 149 151 156 164 190 201 240 
247 250 263 268 274 279 287 295 298- 
299 310 314 332 341 354 384 394 401 
420 425 442 446 459 483 485 520-521 
532 545 559 580-581 584 592 602-607 
610 612 615 619 634 637 646 655 664 
683-684 741 769 793 822 870 908-911 
914-916 934 937-938 942 967 973 982 


salivary gland 


Clontech 


SAL001 


16 68 74 84 121 123-124 156 172 190 203 
209 232 248 254 269 292 294 363 377 
395 398 400 402 405-406 410 430 442 
459 462 474 483 485 563-564 579 587- 
588 599 602-603 643 658 699 728 730 
737 741 748 794 822 867 876 897 903 
981 
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salivary gland 


Clontech 


SALs03 


217 254 270 388 610 


skin fibroblast 


ATCC 


SFB001 


517 949 


skin fibroblast 


ATCC 


SFB002 


269 688 


skin fibroblast 


ATCC 


SFB003 


3 203 897 907 


small intestine 


Clontech 


SIN001 


3-4 47 57 68-69 92 99 125-126 130-131 
135 149 151-152 156 159 185 204 241 
246 291-292 318-319 338 343 348 363 
373 375 382 388-389 392-394 397 400 
437 466-467 471 484 500 517 520-521 
525 547 560 580-581 588 599 602-603 
612 624 643 71 1 73 1 733-734 757 761 
769 774-775 794 824 864 904 906 910- 
91 1 913 948 953 959 976 984 


skeletal muscle 


Clontech 


SKM001 


15 75 135 146 172 190 218 267 282 308 
410 426-427 474 505 588 620 623 658 
692 713 737 779 790 862 874 878 887 
952 962-963 


skeletal muscle 


Clontech 


SKMs04 


215 


spinal cord 


Clontech 


SPC001 


14 20-21 25 28-29 31 39 46 48 59 78 83- 
84 91-92 103 112-113 135 160 168 172 
176 188 190 205 209 229 232 258 285 
301 308 312-314 321 323 329 346 374 
377 380 383 388 394 398 406 409-410 
431 449-450 453 455 466-467 470-471 
484-486 488 495 497 500 503 508-509 
524 537 539 558 581 586 604-605 611 
619 623 630-631 633 656 663 711 715 
729 736 740-741 761 767 769 776-778 
780 818 822 831 835-836 840 843 859 
861 871 875 887-888 897 906-907 913 
919-920 928 931 953 958 


adult spleen 


Clontech 


SPLcOl 


3 6 12-13 66 130-131 178 365 403 431 
461 558 610 715 797 809 876 947 967 


stomach 


Clontech 


STO001 


35 114 130-131 144 155 176 189 206-207 
249 260-262 336 382 398 425 431 453 
461 483 496 500 527 530 580 642 657 
663 669 748 765 768 802-803 839 891 
942 981 


thalamus 


Clontech 


THA002 


30-32 48 66 109 127 130-131 135 142 
145 156-158 168 172 174 185 199 224- 
225 233 246 277 282 286 293 322 332 
334 346 374 384 400 402 420 424 435- 
437 446 466-467 485 503 506 527 542 
549 572 612 615 622 624 633 643-644 
658 676 736 790 794 824 831 835 896 
907 950 969 


thymus 


Clonetech 


THM001 


10 16 20 28-29 32 37 41 52 57 66-67 74- j 
75 110 118 121 129-131 141 151 159-160 
208 21 1 218 247 269 289 295 297 320 
325 354 358 365 367 372 378 388-389 
395 398 41 1-412 420 423 435 452 500 
508-509 517 524 532 537 551 558 560 
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569 577-578 582 586 598 608 61 1 622 
643 684 715 721-723 728 740 766 772- 
773 795 834 837 849 864 885 900 921 
946 948 958 962-963 965 972-973 982 


thymus 


Clontech 


THMc02 


1 3 9-11 16 21 27 32-34 38-39 51 55-57 
66 72 74 77-78 80 82 89-90 101 1 12 1 15 
118-119 121 123-124 126 138 144 152 
159 168 174 176 178 186-188 197 200 
208 212-214 217 225 233 243-244 246 
254 256-262 279 282 285 288-289 296- 
297 313-314 322 334 343 354-355 358- 
359 363-364 367-368 372-373 382 387- 
389 395 400 402 41 1 414 426-427 437 
440 442 449-450 454 457 462 464 469 
474 479 481 485 490-491 506 508-509 
511 517 522 526 528 532 542 551 554 
561-562 564 566-570 580-582 585 589 
597 599-600 602-608 611 613-614 619- 
621 625 628 630-631 644 646 655 669 
672 677 684 686-693 697 713 717 720 
728 740 746 749 760-762 767 771 775 
794 797 804 808 811 816 818-819 837 
840 859 880 883 887-888 896-897 903 
908-911 913 916 924 936 947-948 950 
962-963 965 967 970 


thyroid gland 


Clontech 


THR001 


3 8-9 14-15 19-22 28-29 39 41 55-56 66 
69 71-72 78-79 97 104-105 109 1 13 1 15 
119 12M23-124 130-133 135 138 143- 
144 146 148 151-152 156 159-163 165 
168 172 174 177 183-184 196 199-200 
203 209 21 1 215-218 228-229 232-236 
244 254-255 258 273 282 290 292 294 
297 303-306 308 311 317-318 322-323 
325-326 334-335 340 342 348 354 358 
373 377 3 81-382 3 87 394 398 401-402 
405-406 409-412 416 422 425-427 429- 
431 440 449-453 462 466-468 474 478- 
479 481-484 490 492-496 500-501 505- 
506 517-518 522-525 532 537 540-541 
545 551 558 560 563-564 580 583 587- 
589 593 597 599 606-607 610 617-621 
625-628 633 635 641-643 658-659 664- 
669 674 682 686 688-691 696 699 715 
724 730 740 742-743 747 750 752 759 
761 765-766 768-769 779 789 796 802- 
803 813 818-819 822 831 837 843 845 
848-849 862 864 868-869 871 874 876- 

ftT7 Rft7 RQ*1 QQA CQ/C QQH OAT OOO OIO 
off oof oyl-oyH oyo-oy / y[)f-y\)y yiZ 

919-921 923 925 928 936 940-942 944 
946-947 950 953 955 958-959 962-963 
967 969 973 981 


trachea 


Clontech 


TRC001 


33-34 55-56 69 74 163 172 190 209 212 
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267 270 297 305 3 14 352 413 426-427 j 
466-467 500 502 504 580 586 610 613 
633 642 688 691 71 1 724 738-739 774 
782 816 820 839 848 862 868-869 914- 
915 928 968 


uterus 


Clontech 


UTR001 


4 9 18 37 63-64 74 108 1 14-115 130-13 1 
160 166 179 184 190 209 233 249 269 
285 301 314 327 337 348 384 394 399- 
400 403 406 411 425 431 434 437 440 
462 474 485 490 508-509 526 532 579 
617-619 636 642-643 672 761 769 793 
837 849 864 887 903 906 928 934 947 
967 



TABLE 2 



SEQ 
in 

NO: 


ACCESSION 

IN UIVIdCiK 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


1 


L06175 


Homo sapiens 


occurs in MHC class I region; ORF 


308 


98 


2 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


3094 


98 


3 


X15187 


Homo sapiens 


precursor polypeptide (AA -2 1 to 
782) 


4112 


100 


4 


AF1 10640 


Homo sapiens 


orphan seven-transmembrane 
receptor 


344 


100 


5 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7879. 


158 


72 


6 


W85607 


Homo sapiens 


Secreted protein clone da228_6. 


1477 


100 


7 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 
hDRR4. 


884 


88 


8 


Y15227 


Homo sapiens 


Leul 


391 


100 


9 


Y28817 


Homo sapiens 


pt326_4 secreted protein. 


3338 


100 


10 


X92106 


Homo sapiens 


bleomycin hydrolase 


2445 


100 


11 


Y15228 


Homo sapiens 


Leu2 


445 


100 


12 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


432 


34 


13 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


320 


27 


14 


Y71062 


Homo sapiens 


Human membrane transport protein, 
MTRP-7. 


2323 


99 


15 


U96781 


Homo sapiens 


Ca2+ ATPase of fast-twitch skeletal 
muscle sacroplasmic reticulum, adult 
isoform 


5145 


100 


16 


M16653 


Homo sapiens 


pancreatic elastase HB zymogen 


1435 


99 


17 


Y13398 


Homo sapiens 


Amino acid sequence of protein 
PR0346. 


1749 


99 


18 


Y02283 


Homo sapiens 


Secreted protein clone br342_l l 
polypeptide sequence. 


1399 


99 


19 


Y53030 


Homo sapiens 


Human secreted protein clone d24_l 
protein sequence SEQ ID NO:66. 


1371 


100 


20 


AL031320 


Homo sapiens 


dJ20N2.5 (novel protein similar to 
fucosidase, alpha-L-l, tissue (EC 
3.2.1.51, alpha-l-fucosidase 
fucohydrolase)) 


2597 


99 


21 


B01384 


Homo sapiens 


Neuron-associated protein. 


1876 


100 


22 


Y68778 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-10. 


2470 


100 
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SEQ 
ID 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


■cj 


I jj/jj 


no 1 nti sapiens 


Human rvHbz protein. 


4781 


99 


24 


Y5591S 


Haiti n c^nipnc 
1 ia/iuu >apicua 


riuman ktioz protein. 


2807 


100 


25 


! AC024792 


v^acuui JiaUUiUo 

wlWgailD 


conrains similarity to I KJU95029 


463 


31 


26 


Y07972 


787 


F-fllman CPPnpfprl nmh>in fionnionf 

Axuiiiaji owticicu uruicui iragnieni 


1 j4U 


100 


27 


X97630 


Hnmn onnipnc 


senne/inreonine protein Kinase 


3781 


98 


28 


AF 150755 


1>11U lUUavlUlU 


■uiurutuuuic*ocmj ciussixQKing iactor 


3514 


68 


29 


AF1 50755 


miicfiiTiic 

ITlLl^j UiUuvuiUd 


uiivruLuuu ic-dcim cross i inKing iactor 


3725 


70 


30 


Z38011 




DMT? -NO 


2988 


86 


31 


AJ000522 


Homo sapiens 


axonemal dynein heavy chain 


6058 


99 


32 


AF037256 


iviuo UIU0I/UIU3 


Coz protein 


2260 


91 i 


33 


S62140 




i i-nj— iiucicdr i\XN A-omoing protein 


2917 


100 


34 


S62140 


Homo sapiens 


TLS=nuclear RNA-binding protein 


2890 


98 


36 


AR01R917 


numo sapiens 


G protein-coupled receptor C5L2 


1767 


100 


17 




Homo sapiens 
— 


similar to ankyrin of Chromatium 
vinosum. 


6089 


99 


1R 

JO 




rlomo sapiens 


serum response factor-related protein 


1966 


99 






ocnizosaccnar 
umy ves pomoe 


lipoic acid synthetase 


1067 


61 


40 


J03930 


Homo sapiens 


alkaline phosphatase 


2751 


100 


41 


AF119Q6R 


Homo sapiens 


coi-J4 protein 


1088 


98 


42 


AL1 17637 


Homo sapiens 


hypothetical protein 


2208 


100 


1 41 


AT 0911Q1 


Homo sapiens 


OK747E2. 1 (novel protein) 


1526 


100 


44 


AO0U1 1 


Homo sapiens 


ZNF81 


1886 


100 j 


4S 




Homo sapiens 


organic cation transporter; 50% 
sunilanty to JC4884 (PID:g2 143892) 


2423 


100 


46 




— : 

Homo sapiens 


Fragment of human secreted protein 
encoded by gene 19. 


1949 


100 


47 


Y41765 


xiuuiu Sapiens 


Human rKUiUoi protein sequence. 


3604 


100 | 


48 


AF097330 


Homo sapiens 


HI chloride channel; p64Hl; CLIC4 


1305 


99 


so i 


T T0Q4 1 1 


Homo sapiens 


zinc finger protein ZNF135 


1361 


57 




AF061R17 

ATUOIOIZ 


riomo sapiens 


keratin 16 


2374 


100 


52 


W63681 


Homo sapiens 


Human secreted protein 1. 


1326 


99 






Homo sapiens 


cadhenn-10 


4094 


100 


S4 




syninetic 

lAJllblTUCl 


MRP-8 


485 


100 


55 


AL121RQ7 


xiuuio sapiens 


kAIQOK/fl 0 1 /VTA A m OA\ 

DAjyzMIq.J (KJAAOloOj 


1867 


100 


56 


Y73330 


xxuiiiu sapiens 


ri l km cione jy /ooj protein 


818 


96 


57 


AF151018 


HfWTl/1 CSH11P11C 
iiuuiu oajjiciio 




955 


100 


58 


AF 125 042 


r"Tfimfi c<rr\i*»Tic 
iiuuiu oapidio 


oispnospnaie j -nucieouoase 


• 1586 


100 


59 


AF1 18670 


Hfimn canipno 
t luiiiu oapiCUS 


orphan G protein-coupled receptor 


1971 


100 


60 


X04494 


Homo cnnipnc 
A iNJilJ U aapicus 


precursor poiypeptiue 


1903 


100 


61 


AF208865 


Homo sapiens 


EDRF 


528 


100 


62 


D15057 


Homo sapiens 


DAD-1 


567 


100 




/VTZOUOOj 


Homo sapiens 


histone acetyltransferase 


1510 


100 


64 


AF260665 


Homo sapiens 


histone acetyltransferase 


1429 


96 




sVJZ/ f LID 


Homo sapiens 


ras-related small GTPase RAB18 


1073 


100 


oo 




Homo sapiens 


Human secreted protein clone 
dhl073 12 protein sequence SEQ ID 
NO: 106. 


348 


100 


67 


Y82744 


Homo sapiens 


DNA replication and repair 
associated protein (DRASP). 


1028 


100 


68 


Y44486 


Homo sapiens 


Human GPR W receptor polypeptide. 


1721 


100 


69 


AL031228 


Homo sapiens 


dJ1033B10.2 (WD40 protein BING4 
(similar to S. cerevisiae YER082C, 
M sexta MNG10 and C. elegans 
F28D1.1) 


3196 


100 
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SEQ 

m 
IV 

NO: 


ACCESSION 

Ml rHifDUD 

INUMobK 


SPECIES 


DESCRIPTION 


SMITH- 
SCORE 


% 

UJILlN 1 1 1 Y 


70 


AJ276316 


Homo sapiens 


zinc finger protein 304 I 


1751 


52 


71 


Y18314 


Homo sapiens 


paraplegin-like protein 


4146 


99 


72 


AF 157028 


Homo sapiens 


protein phosphatase methylesterase-1 


2017 


100 


74 


Y71082 


Homo sapiens 


Human B-aggressive lymphoma 
(BAL) protein. 


1765 


99 


75 


AF225420 


Homo sapiens 


AD025 


734 


100 


76 


X95235 


Homo sapiens 


transcription factor AP2 


217 


100 


77 


AF108420 


Takifugu 
rubripes 


1 -aminocyclopropane-carboxilate 
synthase 


733 


56 


78 


G01349 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5430. 


650 


99 


79 


AL1 17635 


Homo sapiens 


hypothetical protein 


922 


99 


81 


Z85986 


Homo sapiens 


dJ108Kl 1.3 (similar to yeast 
suppressor protein SRP40) 


865 


77 


82 


AF183414 


Homo sapiens 


hemin-sensitive initiation factor 2a 
kinase 


3231 


99 


83 


G01143 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5224. 


495 


98 


84 


U03985 


Homo sapiens 


N-ethylmaleimide-sensitive factor 


3744 


99 


85 


Y17791 


Homo sapiens 


VAX2 protein 


1496 


100 


87 


AF263538 


Homo sapiens 


growth differentiation factor 3 


1944 


99 


88 


Y19757 


Homo sapiens 


SEQ ID NO 475 from W09922243. 


1361 


100 


89 


AF161493 


Homo sapiens 


HSPC144 


1185 


100 


90 


AF161493 


Homo sapiens 


HSPC144 


856 


100 


91 


B25780 


787 


Human secreted protein SEQ ID 


647 


41 


92 


U57344 


Mus musculus 


Meis3 


1007 


89 


93 


AF172854 


Homo sapiens 


cardiotrophin-like cytokine CLC 


1197 


98 


94 


AL390114 


Leishmania 
major 


extremely cysteine/valine rich 
protein 


223 


29 


95 


AB016886 


Arabidopsis 
thaliana 


contains similarity to adenylate 
kinase~gene id:MCA23.18 


287 


38 


96 


AC005525 


Homo sapiens 


F22162_l 


1855 


96 


97 


B20997 


Homo sapiens 


Human nucleic acid-binding protein, 
NuABP-1. 


3836 


99 


98 


AJ006692 


Homo sapiens 


ultra high sulfer keratin 


507 


70 


99 


AF172264 


Homo sapiens 


Traf2 and NCK interacting kinase, 
splice variant 1 


6942 


99 


100 


LI 1239 


Homo sapiens 


homeobox protein 


717 


100 


101 


AC004890 


Homo sapiens 


similar to zinc ringer proteins; 
similar to AAC01956 
(PID:g2843171) 


2154 


98 


102 


AC003682 


Homo sapiens 


R28830 2 


1287 


48 


103 


AF201839 


Rattus 
norvegicus 


dynamin Illbb isoform 


4270 


95 


104 


Y79510 


Homo sapiens 


Human carbohydrate-associated 
protein CRBAP-6. 


1394 


100 


105 


Y79510 


Homo sapiens 


Human carbohydrate-associated 
protein CRBAP-6. 


1209 


90 


106 


AL096748 


Homo sapiens 


hypothetical protein 


1216 


100 


108 


X97260 


Homo sapiens 


Metallothionein 2 


381 


100 


109 


AL034422 


Homo sapiens 


dJl 141E15.2 (novel protein) 


433 


100 


110 


AF191338 


Homo sapiens 


anaphase-promoting complex subunit 
4 


683 


100 


111 


AL021712 


Arabidopsis 
thaliana 


putative protein 


185 


26 


112 


AF250138 


Homo sapiens 


small stress protein-like protein 
HSP22 


1063 


100 


113 


AL109976 


Homo sapiens 


dJ794I6.1.1 (novel protein) 


4176 


99 


114 


Y36151 


787 


Human secreted protein 


668 


100 
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SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 

- — : 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


1 1 S 




Homo sapiens 


elongation factor Ts 


1666 


100 


116 


AF210317 


Homo sapiens 
._ . 


facilitative glucose transporter family 
member GLUT9 


2052 


99 


1 17 




Homo sapiens 


H I KM clone 082843 protein 
sequence. 


i 931 


100 


IIS 




Homo sapiens 


catalase 


2846 


100 


1 10 


A P1 477 17 


Homo sapiens 


ubiquitm C-terminal hydrolase 
UCH37 


1695 


100 




A/jOOZ 


Homo sapiens 


microtubule associated protein 


3801 


99 


121 


AC004882 


Homo sapiens 


similar to CAA16821 
(PID:g3255952) 


3223 


100 


122 


M93311 


Homo sapiens 


metallothionein-HI 


421 


100 




003827 


Homo sapiens 


Human secreted protein, SEQ ED 
NO: 7908. 


557 


94 


lO/i 




Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


222 


53 


1 

1/3 


ArzjZUUy 


Homo sapiens 


peroxisomal trans 2-enoyl CoA 
reductase 


1565 


99 


126 


AB004906 


Ipomoea 
purpurea 


transposase 


146 


20 




MOU103 


Homo sapiens 


guanine nucleotide-binding 
regulatory protein 2 


1832 ' 


99 


128 


Y103I9 


Homo sapiens 


carnitine carrier 


1592 


100 


no 


U /340/ 


Drosophila 
melanogaster 


Atu 


937 


36 . 




71 i CAT 


Homo sapiens 


human elongation factor- 1 -delta 


494 


87 • 


i j i 


T~% I CAT 

A/13U/ 


Homo sapiens 


human elongation factor- 1-delta 


938 


100 


132 


Y58633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


6745 


100 


133 


Y58633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


4818 


95 


134 


M13692 


Homo sapiens 


alpha- 1 acid glycoprotein precursor 


1064 


99 


1J3 


U7297Q 


Sus scrofa 


calcium/calmodulin-dependent 
protein kinase II isoform gamma-B 


2723 


99 






Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7294. 


450 


100 


137 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A 
member 24 


627 


99 




API ^A4ft 


Homo sapiens 


putative zinc finger protein 


5855 


92 




AP144A^fi 


Homo sapiens 


sphingosine-l-phosphate lyase 


2977 


100 


140 


AF152318 


Homo sapiens 


protocadherin gamma Al 


4778 


100 


141 


HAR^17 


Homo sapiens 


Amino acid sequence of a beta- 
tubulin antigen. 


5841 


100 


149 


AjOOO / 


— : 

Homo sapiens 


calretinin 


1410 


99 


14T 

1**J 


YQ97A'* 
AjrZ/Oj 


Homo sapiens 


tafazzins 


1605 


100 


144 


VQS9Q3 


Homo sapiens 


Human uEF containing NEK-like 
kinase substrate sGNK. 


4092 


99 


14S 


AP99fift4£ - 


~tt : 

Homo sapiens 


UK003 


1198 


100 


14A 


M99877 

XViZZo / / 


Homo sapiens 


cytochrome c 


554 


98 


147 


AJ272212 


Homo sapiens 


protein serine kinase ^ 


2196 


100 


14« 




Homo sapiens 


rlCK.1 


2114 


98 


149 


AB018580 


Homo sapiens 


hluPGFS 


1699 


100 


i 

13U 


YOI Q/CQ 


Homo sapiens 


sixl 


1509 


100 


151 


AF266505 


Mus musculus 


pseudouridine synthase 3 


Ol 1* 
Z 1 JJ 


OA 

84 


152 


U29170 


Drosophila 
melanogaster 


ANON-23D 


883 


43 


153 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8156. 


567 


99 


154 


AY009128 


Homo sapiens 


ISCU2 


138 


100 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 




SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


155 


AF141315 


Homo sapiens 


alpha- 1,4-N- 

acetylglucosaminyltransferase 


1842 


100 


156 


AF1 10645 


Homo sapiens 


candidate tumor suppressor p33 
ING1 homolog 


1294 


99 


157 


AF 159297 


Zea mays 


extensin-like protein 


238 


25 


158 


AL133325 


Homo sapiens 


dJ984P4.3 (Homeobox protein 
NKX2B) 


1437 


100 


159 


AF073298 


Homo sapiens 


small EDRK-rich factor 2 


294 


100 


160 


AC004858 


Homo sapiens 


Ul small ribonucleoprotein 1SNRP 
homolog; match to PID:g4050087 


4032 


100 


161 


ABO 12109 


Homo sapiens 


APC10 


990 


100 


162 


AL162751 


Arabidopsis 
thaliana 


putative protein 


194 


32 


163 


AJ005698 


Homo sapiens 


poiy(A)-specific ribonuclease 


3351 


100 


! 164 


AF1 17646 


Homo sapiens 


long CBL-3 protein 


2547 


99 


165 


AC004002 


Homo sapiens 


similar to ciliary dynein beta heavy 
chain; 78% Similarity to P23098 
(PIDrgl 18965) 


5065 


100 


166 


M10942 


Homo sapiens 


human metallothionein-Ie 


381 


100 


167 


AF126484 


Homo sapiens 


CARD4 


4961 


100 


168 


AF161518 


Homo sapiens 


HSPC169 


1604 


100 


169 


M64983 


Homo sapiens 


fibrinogen beta chain 


2482 


100 


170 


M64983 


Homo sapiens 


fibrinogen beta chain 


2679 


100 


171 


M58514 


Galius gailus 


fibrinogen beta chain 


1059 


78 


| 172 


AF078845 


Homo sapiens 


16.7Kd protein 


786 


100 


173 


AC004774 


Homo sapiens 


Dlx-6 


923 


100 


174 


Z98974 


Schizosacchar 
omyces pombe 


putative vacuolar protein sorting- 
associated protein 


185 


31 


175 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


283 


23 


176 


W74726 


Homo sapiens 


Human secreted protein fg949 3. 


1879 


100 


177 


AJ222967 


Homo sapiens 


cystinosin 


1920 


100 


178 


AC024796 


Caenorhabditis 
elegans 


contains similarity to TR:076167 


221 


27 


179 


Y66632 


Homo sapiens 


Membrane-bound protein PR0276. 


1370 


100 


180 


AF151803 


Homo sapiens 


CGI-45 protein 


215 


28 


181 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6775. 


283 


100 


182 


Y17292 ; 


Homo sapiens 


Human cell death preventing kinase 
(DPK-1) protein sequence. 


2676 


100 


183 


AF234765 


Rattus 
norvegicus 


serme-arginine-rich splicing 
regulatory protein SRRP86 


148 


27 


184 


AF151855 


Homo sapiens 


CGI-97 protein 


1214 


96 


185 


AF289664 


Mus musculus 


CYLN2 


4673 


90 


186 


AL022238 


Homo sapiens 


(U1042K10.2 (supported by 
GENSCAN, FGENES and 
GENEWISE) 


4059 


100 


187 


AL022238 


Homo sapiens 


dJ1042K10.2 (supported by 
GENSCAN, FGENES and 
GENEWISE) 


2332 


100 


188 


X83543 


Homo sapiens 


APXL 


8513 


99 


189 


AF059569 


Homo sapiens 


actin binding protein MAYVEN 


3106 


99 


190 


M18135 


Rattus 
norvegicus 


smooth-muscle alpha tropomyosin 


1306 


95 


191 


AF242194 


Drosophiia 
melanogaster 


brakeless-B 


147 


52 


192 


D30689 


Bacillus 
subtilis 


subunit of nitrite reductase 


113 


29 


193 


Y44984 


Homo sapiens 


Human epidermal protein- 1 . 


538 


97 



131 , 
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S£Q 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SM1TH- 
WATERMAN 
SCORE 


IDENTITY 


194 


B25679 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 1 5 SEQ ID NO:68. 


760 


100 


195 




191 
to 1 


homologue of mouse dkk-1 gene:Acc 


1466 


100 


i o< 
l^o 




Mus musculus 


jerky 


2021 


75 


197 


AL136450 


Homo sapiens 


dJ510O2Ll (novel protein) 


632 


• 100 


1 OB 
195 


A502UJ 


Plasmodium 
falciparum 


liver stage antigen 


512 


24 


inn 


Y /V/ 


Homo sapiens 


Follistatin-related protein zfsta 


2027 


63 


200 


X87237 


Homo sapiens 


a-glucosidase I 


4447 


99 


201 


AF101078 


Caenorhabditis 
elegans 


CLU-1 


1393 


46 


202 


X04571 


Homo sapiens 


precursor polypeptide (AA -22 to 
1185) 


6611 


100 


203 


X00474 


TV « _ 

Homo sapiens 


pS2 precursor 


466 


100 


204 


AB 029333 


Halocynthia 
roretzi 


HrPET-1 


974 


54 


one 

205 


AF146019 


Homo sapiens 


hepatocellular carcinoma antigen 
gene 520 


998 


100 


206 


AF071002 


Homo sapiens 


minK-related peptide 1 ; MiRPl 


632 


100 


207 


AB038162 


Homo sapiens 


trefoil factor 2 


744 


100 


208 


U30521 


Homo sapiens 


P311 HUM 


363 


100 


209 


AB000911 


Sus scrofa 


ribosomal protein 


782 


100 


210 


AB021227 


Homo sapiens 


membrane-type-5 matrix 
metalloproteinase 


3545 


100 


211 


AF 180920 


Homo sapiens 


cyclih L ania-6a 


2722 


100 


212 


AF 105365 


Homo sapiens 


K-Cl cotransporter KCC4 


5624 


100 


213 


U29244 


Caenorhabditis 
elegans 


similar to human (TRE) transforming 
protein (PIR: S22 1 57) 


602 


32 


214 


AL033538 


Homo sapiens 


dJ477H23.1 (novel protem) 


3195 


100 


215 


X52011 


Homo sapiens 


muscle determination factor 


1262 


100 




Ar0o3248 


Homo sapiens 


nbosomal protein L26 homolog 


739 


100 


217 


Ar 006751 


Homo sapiens 


ES/130 


4793 


99 


21o 


AJ3007859 


Homo sapiens 


KIAA0399 protein 


3559 


99 


219 


AK026291 


Homo sapiens 


unnamed protein product 


826 


100 


221 


Y84045 


Homo sapiens 


Splice variant of cancer associated 
polypeptide CHl-9al 1-2. 


5851 


97 


222 


Z67996 


Homo sapiens 


tenascin-R (restrictin) 


7186 


100 


223 


AF134802 


Homo sapiens 


cofilin isoform 1 


846 


100 


224 


Y17711 


Homo sapiens 


atopy related autoantigen CALC 


1611 


99 


225 


AF 190051 


Gallus gallus 


hepatocyte nuclear factor la 
dimerization cofactor isoform 


443 


81 


220 


AKU2o25o 


Homo sapiens 


unnamed protein product 


866 


98 


22/ 


£o93oo 


Schizosacchar 
omyces pombe 


nuG-like coiled-coil protein 


230 


25 


22o 


AF275948 


Homo sapiens 


ABCA1 


11763 


99 


229 


A 171 C 1 OO/I 

Ar 16 1384 


Homo sapiens 


HSPC266 


2006 


98 


230 


Y 16270 


Homo sapiens 


paralemin 


1951 


100 


231 


AJ245599 


Homo sapiens 


putative secreted ligand 


2379 


99 


232 


W88499 


Homo sapiens 


Human stomach carcinoma clone 
HP10412-encoded protein. 


1545 


99 


233 


AF096286 


Mus musculus 


pecanex 1 


3623 


93 


234 


V64619_cd 

i 
i 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


796 


100 


235 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


470 


98 


236 


AF227258 


Bos taurus 


RPGR-interacting protein- 1 


1262 


38 


237 


AJ132445 


Homo sapiens 


claudin-14 


1181 


100 


238 


AL034562 


Homo sapiens 


dJ684024.2 (prodynorphin (Beta- 


1330 


100 
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SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATFRMAN 

SCORE 


% j 

lUILIYlIi Y 








Neoendorphin-Dynoiphin precursor, 
Proenkephalin B precursor)) 






239 


AF262027 


Homo sapiens 


elF-5A2 


808 


100 


240 


AL079344 


Arabidopsis 
thaliana 


putative protein 


194 


33 


241 


AC002394 


Homo sapiens 


Gene product with similarity to 
dynein beta subunit 


1542 


51 


242 


AJ271361 


Takifugu 
rubripes 


FRANK2 protein 


303 


30 


243 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1476 


48 


244 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1736 


99 


245 


Y10601 


Homo sapiens 


ankyrin-like protein 


5877 


100 


246 


AL121771 


Homo sapiens 


dJ548G19.1.1 (novel protein 
(ortholog of mouse zinc finger 
protein ZFP64) (translation of cDNA 
NT2RP3001398 (Em:AK001596)) 
(isoform 1)) 


3628 


100 


247 


L25314 


Drosophila 
melanogaster 


actin-related protein 


984 


47 


248 


X63745 


Homo sapiens 


KDEL receptor 


1095 


100 


249 


AF 112208 


Homo sapiens 


13kDa differentiation-associated 
protein 


816 


100 


250 


AP001707 


Homo sapiens 


human gene for claudin-8, Accession 
No. AJ250711 


1172 


100 


251 


AL136125 


Homo sapiens 


dJ304B14.1 (novel protein) 


778 


100 


252 


AL031186 


Homo sapiens 


bK984Gl.l (supported by FGENES) 


532 


100 


253 


Y17531 


Homo sapiens 


Human secreted protein clone BL205 
14 protein. 


639 


100 


254 


AL049843 


Homo sapiens 


dJ392M17.3 (KIAA0349 protein) 


6741 


99 


255 


AJ242972 


Homo sapiens 


TOLLIP protein 


1424 


99 


256 


Y94873 


Homo sapiens 


Human protein clone HP02632. 


1876 


100 


257 


AF279865 


Homo sapiens 


kinesin-like protein GAKIN 


2903 


100 


258 


AL024498 


Homo sapiens 


dJ417M14.1 (novel protein) 


589 


100 


259 


R66278 


Homo sapiens 


Therapeutic polypeptide from 
glioblastoma cell line. 


830 


100 


260 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3226 


99 


261 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


2821 


100 


262 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3149 


99 


263 


AF197060 


Homo sapiens 


sre homology 3 domain-containing 
protein HTP-55 


2257 


100 


264 


Y86262 


Homo sapiens 


Human secreted protein HAQAR23, 
SEQIDNO:177. 


766 


100 


265 


Y56966- 


Homo sapiens 


Human SBPSAPL polypeptide. 


2779 


100 


266 


Y56966 


Homo sapiens 


Human SBPSAPL polypeptide. 


1018 


99 


267 


AJ300465 


Homo sapiens 


putative white family ATP-binding 
cassette transporter 


1557 


95 


268 


AC004030 


Homo sapiens 


F21856 2 


3579 


99 


269 


X55954 


Homo sapiens 


HL23 ribosomal protein 


714 


100 


270 


AB033921 


Mus museums 


Ndrl related protein Ndr2 


1855 


94 


271 


AF081886 


Homo sapiens 


EROl-like protein 


1905 


99 


272 


AF 166492 


Homo sapiens 


small GTPase RAB6B 


1060 


100 | 


273 


AL022238 


Homo sapiens 


dJ1042K10.4 (novel protein) 


2201 


100 1 


274 


W88667 


Homo sapiens 


Secreted protein encoded by gene 
134 clone HAIBP89. 


1530 


99 


275 


X00129 


Homo sapiens 


precursor RBP 


1044 


97 


276 


Z47500_cdl 


Homo sapiens 


ll-MAY-1998 Human RHOH gene 
sequence. 


1161 


100 


277 


AB049188 


Equus caballus 


ubiquitin C-terminal hydrolase 


1118 


96 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


2 to 


a mnn£A*7 
Arz/UOH/ 


Homo sapiens 


GTTI 


1564 


100 




/vr Hjyjo 


lvius muscuius 


coronin-2 


2414 


94 


280 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


911 


92 


281 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


1031 


100 


282 


D83948 


Kattus 
norvegicus 


Sl-1 protein 


3975 


90 


283 


Y14/D8 


Homo sapiens 


I Kappa B-like protein 


2037 


100 


286 


AL031316 


Homo sapiens 


dJ28O10.3(HSDHBl 
(hydroxysteroid (1 1-beta) 
dehydrogenase 1) 


294 


100 


00*7 

. 287 


D54109 


Homo sapiens 


tob family 


1773 


99 


288 


AB026043 


Homo sapiens 


MS4A7 


1230 


100 


289 


M61866 


Homo sapiens 


Krueppel-related DNA-binding 
protein 


209 


90 


290 


AJ001810 


Homo sapiens 


mRNA cleavage factor 1 25 kDa 
subunit 


1217 


100 


291 


Y99454 


Homo sapiens 


Human PRO 1605 (UNQ786) amino 
acid sequence SEQ ED NO:395. 


694 


100 


2yZ 


Y 44 824 


Homo sapiens 


Human molecule associated with cell 
proliferation, MACP-4. 


2370 


100 


293 


AJ276I01 


Homo sapiens 


GPRC5B protein 


2099 


100 


294 


AF161406 


Homo sapiens 


HSPC288 


719 


100 


295 


Y58628 


Homo sapiens 


Protein regulating gene expression 
PRGE-21, 


1276 


100 


OA/ 
296 


U91561 


Rattus 
norvegicus 


pyridoxine 5'-phosphate oxidase 


1239 


87 


297 


L02956 


Xenopus 
Iaevis 


ribonucleoprotein 


1624 


83 


298 


AK220730 


Homo sapiens 


Cytl9 


1729 


99 


299 


AF226730 


Homo sapiens 


Cytl9 


906 


98 


300 


Y54324 


Homo sapiens 


Amino acid sequence of a human 
gastric cancer antigen protein. 


718 


89 


301 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase 
isoform 


1606 


100 


302 


Y32206 


Homo sapiens 


Human receptor molecule (REC) 
encoded by Incyte clone 2825826. 


1676 


98 


303 


AJF247565 


Homo sapiens 


hepatocellular carcinoma associated 
ring finger protein 


525 


100 




AF208844 


Homo sapiens 


BM-002 


428 


100 


305 


AC004983 


Homo sapiens 


similar to PID:g3877944 


1988 


100 j 


3U0 


AL 132978 


Arabidopsis 
thaliana 


putative protein 


210 


25 


307 


Y10530 


Homo sapiens 


olfactory receptor 


1645 


100 




Ar J oUOo I 


Homo sapiens 


guanine nucleotide exchange factor 


3597 


100 


7 AO 


ATI 1 1 OfiT 

At 1 1 1 oDo 


Homo sapiens 


sodium dependent phosphate 
transporter isoform NaPi-3b 


3591 


99 


J 1U 


X I jJOj 


— 7 

Homo sapiens 


G-protein coupled receptor 


2171 


100 > 




JL / J42U 


Homo sapiens 


CE146D10.2 (mercaptopyruvate . 
sulrurtransferase (EC 2.8.1.2)) 


1598 


100 






Homo sapiens 


beta tubulin 


2348 


100 


313 


AF070658 


Homo sapiens 


HSPC002 


861 


100 


314 


AF078866 


Homo sapiens 


SURF-4 


1395 1 


100 


317 


Z37986 


Homo sapiens 


phenylalky lamine binding protein 


1258 


100 


320 


AB047892 


Macaea 
fascicularis 


uypuuieucai protein 


2Do 


82 


321 


Y25755 


Homo sapiens 


Human secreted protein encoded 
from gene 45. 


1440 


100 


322 


AB016531 


Homo sapiens 


PEX16 


1741 


100 


323 


AL391141 


Arabidopsis 


putative protein 


274 


49 
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SEQ 
ID 

NO: 

325 
326 
327 


ACCESSION 
NUMBER 

AF140501 
X96698 
AF152325 


SPECIES 

thaliana 
Homo sapiens 
Homo sapiens 
Homo sapiens 


DESCRIPTION 

DNA polymerase iota 
D1075-like 

nrntnm/ln Ann n^mmA A c 


SMITH- 
WATERMAN 
SCORE 

3691 
1450 


% 

IDENTITY 

99 
96 


328 
329 
330 
331 


AF 15 1803 
X74070 

AF171102 
W54040 


Homo sapiens 

Homo snriif»nc 

Homo sapiens 


^tuLuv^aanenn gamma Aj 
CGI-45 protein 
uanscnption ractor B 1 1 3 
retinal degeneration B beta 
Human interferon-inducible protein, 
HM. 


4769 
1970 
639 
1302 
484 


100 

100 

81 

95 

98 


332 


AF024617 


nuiiiu bdpiens 


transcription-associated zinc ribbon 
protein 


691 


100 


333 


U19181 


Rattus 
norvegicus 


Rabin3 


2129 


90 


334 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7958. 


621 


100 


335 

336 
337 


AL008582 

AF1 10774 
ABO 114 14 


Homo sapiens 

Homo sapiens 
Homo sapiens 


DK223H9.2 (ortholog of A. thaliana 
F23F1.8) 

adrenal gland protein AD-001 
Kruppel-type zinc finger protein 


626 
647 


100 
inn 


338 
340 

341 


AF207600 
AC070S7Q 

Y28576 


Homo sapiens 
/vraoiQops is 
thaliana 

Homo sapiens 


ethanolamine kinase 
putative 

phosphoribosylformylglycinamidine 
syntnase; 25509-29950 
Secreted peptide clone pe503 1 . 


1674 
129 
3283 


58 
100 
50 


342 


U32274 


Saccharomyce 
s cerevisiae 


Ydr386wp; CAI: 0.12 


944 
191 


100 
37 


343 


A01771 


synthetic 
construct 


vascular anticoagulating protein 


1661 


99 


344 
345 


AF220052 
Y70400 


Homo sapiens 


uncharacterized hematopoietic 
stem/progenitor cells protein 
MDS032 


1285 


inn 


346 
347 


Y50926 
AF1 83428 


iivjinu sapiens 
Homo sapiens 

Homo sapiens 


Human cell-signalling protein-2. 
Human fetal brain cDNA clone 
vc!6_l derived protein. 
28.4 kDa protein 


754 
962 


100 
100 


348 


AC006069 


Arabidopsis 

l Liu ii ail a. 


putative cleavage and 
polyadenylation specifity factor 


1329 
1383 


100 

55 


349 
350 


AL032631 
U70669 


Caenorhabditis 
elegans 

nujuu oapicnS 


Y106G6H.8 

Fas-ligand associated factor 3 


194 


39 


351 


Y93468 


Homo sapiens 


Amino acid sequence of a potassium 
channel interactor protein. 


167 
1182 


23 
92 


352 
353 


AF005856 
AJ271 684 


*Jl UM^pi 1 1 Id 

yakuba 
jriuiiio odpiens 


anonZA.5 

myeloid DAP12-associating lectin 


111 
1013 


45 
100 


354 
355 


AF099100 
U51730 


Homo sapiens 
Murine 1 
leukemia virus 


WD-repeat protein 6 
reverse transcriptase 


2882 
316 


99 
42 


356 


D50617 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


357 

358 
359 


D50617 

AF161432 
AB029488 


Saccharomyce 

Homo sapiens 
Homo sapiens 


YFL042C 
HSPC314 

Cllorf21 ~ ■ " 


279 
1059 


27 
93 


360 
361 


AJ251024 
U43281 


Homo sapiens 
Saccharomyce 
s cerevisiae 


putative odorant binding protein ag 
Lpg22p 


758 
1239 
2074 


oo 
100 
74 


362 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2153 


74 
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SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


IDENTITY 


363 


AC007153 


tha liana 




156 


24 


364 


AF197927 


Homo sapiens 


AF5q31 protein 


3992 


99 


365 


D28500 




uniuununanai iso leucine uvNA 
synthetase 


4286 


98 


366 


X97868 




dry is Lupnaiaoc 


3141 


| 98 


367 


AL 162048 




uypuuicacai protein 


1532 


100 


368 


L36062 


ITAUO 111 Uo Is Lt I Uo 


sxeroiaogenic acute regulatory 
protein 


189 


25 


369 


AF 113249 




multiple domain putative nuclear 

?vr*t#»in 
yi uiviu 


1022 


59 


370 


M15888 


Bos taurus 


ciiuu^cpiiic-rcidieu protein precursor 


2425 


84 


371 


X66363 


Homo sapiens 


serine/threonine protein kinase 


2562 


100 


372 


W74802 

TV / tOV/« 


numo bdpicos 


Human secreted protein encoded by 
gene id cione nov^JtioZj. 


1532 


89 


373 


AF 100772 


nuiuu Sapiens 


tenascin-Ml 


11535 


99 


374 


. AF090934 


Homo sapiens 


PRO0518 


382 


100 


375 




numo sapiens 


gonadotropin inducible transcription 
repressor* j 


2761 


99 


376 


AB049758 


Homo sapiens 


MA WD binding protein 


1331 


I 100 


177 


afo70£a^ 


Homo sapiens 


Kruppel-associated box protein 


466 


97 


178 




ivius sp. 


nuclear pore complex glycoprotein 
poz 


464 


60 


379 


AF149205 


Mus muscuius 


Su(var)3-9 homolog Suv39h2 


1690 


88 


JOU 


A F9 970A fk 


xtomo sapiens 


UDP-glucose:glycoprotein 
glucosyltransferase 2 precursor 


7851 


99 


JO 1 


AF1 l&^AA 


ivius muscuius 


hematopoietic zinc finger protein 


1769 


92 j 


382 


AK000619 


Homo sapiens 


unnamed protein product 


810 


100 






Homo sapiens 


UDP-glucose rglycoprotein 
glucosyltransferase 2 precursor 


7851 


99 


384 


AF1 17946 


Homo sapiens 


Link guanine nucleotide exchange 
factor II 


2363 


100 


385 


AF125390 


Drosophila 
melanogaster 


L82G 


139 


41 


386 


Y94907 


Homo sapiens 


Human secreted protein clone 
cal06 19x protein sequence SEQ ID 
NO:20. 


1092 


50 


1R7 




Saccharomyce 
s cere visiae 


Yel064cp 


206 


28 


JOO 


AF1771RR 


Homo sapiens 


cancer-amplified transcriptional 
coactivator ASC-2 


10748 


99 


389 


AJ007744 


numo sapiens 


UL>r-uaiNAc:polypeptiae N- 
acetylgabctosaminyltransferase 7 


3469 


96 


390 




numo sapiens 


cone sodium -calcium potassium 
exenanger 


3166 


100 


391 


AF217525 


Homo sapiens 


Down syndrome cell adhesion 
moiecuie 


5337 


60 


392 


U81035 


XxaitUS 

n nn/poi rue 
wjx vcgii/iis 


ankyrin binding cell adhesion 
moiecuie neuroiascin 


3967 


91 


393 


X65224 




neuroiasc m 


4097 


78 


394 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA i 
-iy to hjZj) 


4292 


99 


395 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


396 


ABO 17026 


Mus muscuius 


oxysterol-binding protein 




Oft 


397 


AL035587 


Homo sapiens 


dJ475N16.4(KIAA0240) 


2393 


100 


398 


W74813 


Homo sapiens 


Human secreted protein encoded by 
gene 85 clone HSDFV29. 


722 


92 


399 


Y71110 


Homo sapiens 


Human Hydrolase protein-8 
(HYDRL-8). 


1637 


99 



136 



WO 01/57190 



PCT/USO 1/04098 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


400 


AF039718 


Caenorhabditis 
elegans 


contains similarity to lupus LA 
protein homologs 


325 


43 


401 


AE000877 


Methanotherm 
obacter 
thermoautotro 
phicus 


conserved protein 


231 


36 


402 


Y27795 


Homo sapiens 


Human secreted protein encoded by 
gene No. 79. 


1539 


99 


403 


Z50853 


Homo sapiens 


CLPP 


615 


100 


405 


X03475 


Rattus 
norvegicus 


ribosomal protein L35a (aa 1-1 10) 


576 


99 


406 


AF144237 


Homo sapiens 


LOMP protein 


252 


44 


407 


U20239 


Mus musculus 


fibrosin 


288 


76 


409 


AL033378 


Homo sapiens 


dJ323M4.1 (KIAA0790 protein) 


6026 


99 


410 


X54326 


Homo sapiens 


glutaminyl-tRNA synthetase 


7577 


99 


411 


X61585 


Bos taurus 


polynucleotide adenylyltransferase 


3715 


97 


412 


AF217190 


Homo sapiens 


MLEL1 protein 


5271 


99 


414 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6896. 


314 


95 


415 


AJ245922 


Homo sapiens 


alpha-tubulin 8 


2370 


100 


416 


AF203032 


Homo sapiens 


neurofilament protein 


220 


21 


417 


Z97653 


Homo sapiens 


c380Al 2. 1 (novel protein (isoform 

O) 


1567 


100 


418 


AJ404326 


Homo sapiens 


SR+89 


1871 


99 


419 


AJ404326 


Homo sapiens 


SR+89 


902 


64 


420 


AF134726 


Homo sapiens 


G9A 


5334 


99 


421 


L28125 


Podospora 
anserina 


beta transducin-like protein 


288 


39 


422 


W21733 


Homo sapiens 


NIP-1 encoded by clone 59. 


110 


72 


423 


S67970 


Homo sapiens 


ZNF75=KRAB zinc finger 


951 


76 


424 


L28035 


Mus musculus 


protein kinase C gamma 


3768 


98 


426 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


555 


56 


427 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


266 


49 


428 


X61118 


Homo sapiens 


TTG-2a/RBTN-2a 


876 


100 


429 


Z96932 


Homo sapiens 


nuclear autoantigen fo 14 kDa 


496 


83 


430 


AJ277291 


Homo sapiens 


HELG protein 




72 


431 


X82157 


Homo sapiens 


hevin 


3525 


99 


432 


AC007192 


Homo sapiens 


P85B HUMAN; PTDINS-3- 
KINASE P85-BETA 


3825 


99 


433 


AL021918 


Homo sapiens 


D34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1713 


50 


434 


AF084464 


Rattus 
norvegicus 


GTP-binding protein REM2 


141 


29 


435 


AL049795 


Homo sapiens 


dJ622L5.2 (novel protein) 


1756 


98 


436 


M14513 


Ratals 
norvegicus 


(Na+ and K+) ATPase, alpha(IU) 
catalytic subunit 


4269 


99 


437 


U33460 


Homo sapiens 


DNA-directed RNA polymerase I, 
largest subunit 


8777 


98 


438 


D87076 


Homo sapiens 


similar to human bromodomain 
protein BR140(JC2069) 


3067 


100 


439 


L43912 


Macaca 
mulatta 


mannose-binding protein A 


589 


93 


440 


D31763 


Homo sapiens 


ha0946 protein is Kruppel-related. 


927 


49 


441 


U70976 


Homo sapiens 


arrestm 


2068 


99 


442 


B08069 


Homo sapiens 


A human beta-alanine-pyruvate 
aminotransferase (HAPA). 


2343 


99 


443 


AF 100662 


Caenorhabditis 


contains similarity to ubiquitin 


166 


24 
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SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

ID ENTITY 






elef?an<; 


t^uouxyi-iermmaj nyuroiase ram. 
UCH-l.hmm, score: 28.46) (Pram: 
y^n -A.iinim, score. **• / jj j 






444 


D78017 


Rattus 
norvegicus 


NFI-A1 


ZOO / 


no 
98 


445 


AL049569 


Homo sapiens 


dJ37C10 3 ("novel ATPasel 


xHIO 


i on > 


448 


AJ242540 


Vol vox carted 
f. nagariensis 


hvdroxvnroline-rich f*lvennrntpin 
DZ-HRGP 


IfiS 

1UJ 




449 


AJ133352 


Homo sapiens 


ZNF237 DTotein 


?non* 


1 UU 


450 


AJ133352 


Homo sapiens 


ZNF237 protein 


1025 


96 


451 


AF 170708 


Homo sapiens 


T-box nrotein TRX3 


i7nn 

J /uu 


oo 1 


452 


AK002080 


Homo sapiens 


unnamftH nrntpln rHrvnir*! 1 

" 1 VIB'HllvU UlUlwlll 1/luUUvl 


1 

1 JHO 


on 


453 


L32977 


Homo sapiens 


Rieske Fe-S nrotein 


1 Ajy 


OT 


454 


X51760 


Homo sapiens 


zinc finder nmtpin AA1 


1 

1 Jjj 




455 


Y01141 


Homo sapiens 


Secreted protein encoded by gene 7 
clone HTLFA00 


1453 


99 


456 


AB006631 


Homo sapiens 


The human homolog of mouse Cux-2 


6559 


100 


457 


AF067165 


Homo sapiens 


zinc finger protein 3 


977 


64 


458 


AF038169 


Homo sapiens 


unknown 


154 


38 


459 


W75214 


Homo sapiens 


Human secreted protein encoded by 
gene 1 9 clone HRSMC69. 


1180 


95 


460 


U97002 


Caenorhabditis 
elegans 


similar to acyl-CoA dehydrogenases 
and epoxide hydrolases;- Pfam 
domain PF00441 (Acyl-CoA dn), 
Score=57.4, E-value=1.7e-16, N=2; 
contains similarity to Pram domain 
rruu/uz ^riyaroiase ), acore— of A, 

x-»~ vaiuc iO"i j, — 1 


583 


37 


461 


AK023114 


Homo sanien^ 


nnnam#*f? nrofpin nvruiunt 
umifluicu jjiululxi piuviuv^L 


1 U4 1 


99 


462 


M93134 


Friend murine 
leukemia vim<; 


pol protein 


289 


44 


463 


AF055473 


Homo sapiens 


GAGE-8 


232 


47 


466 


Y51415 


Hnmn Qnnipnc 
x luiuu ocijjigiij 


nuiuaii wiiu type pivcoj protein. 


ZOZD 


100 


467 


Y51417 


787 


Human pKe83 splice variant protein 


2433 


100 


468 


Y57936 


Hnmn csnipnc 
riuiliu bapiCUb 


xiuman xransmemDrane protein 
HTMPN-60. 


1629 


96 


469 


D38552 


Homo sapiens 


The hal539 protein is related to 
cyclophilin. 


2995 


100 


470 


Y7nnn 

I (UUi J 


nunio sapiens 


Human Protease and associated 
protein-7 (PPRG-7). 


3530 


100 


471 


AJ224747 


rxUiilU bapiciio 


^-terminal variant 01 iilnadjl 
including 2 amino acid exchanges 
cuiu du insertion Ox zo ammo acius in 
frame. 


7969 


100 


472 


W99665 


T-Tnmrt cnni^nc 
l i\Jiii\j oapiGlla 


Mltmon caiM'Afa/l nrntoin hIaha 

nuiiian sccTcicu protein cione 

Hn 1 S7 19 nrntp in 


1546 


100 


473 


W99665 


Homo sanien^ 


Hum Jin Qpf^rpfpH nrntpin rlonA 
xxmiifin oGCidcu UlLHCUl wlUxxC 

dul57 12 nrotein 


OOfi 
770 


no 


474 


X63526 


Homo ^anien*; 

X XvllIU OClLriwlld 


gamma from A.salina 




99 


475 


X15940 


Homo sapiens 


ribosomal protein L31 (AA 1-125) 


644 


100 


476 


M60832 


Hnmn c -a rv i p n c 
11 will %j oclplClid 


aipiia-z. type Viil coiiagen 


•3 CO 1 


99 


477 


f\l UJ7U7 / 


nomn CQni'pnc 
nuuiu oapiCLLb 


auugen in i i 


1213 


97 


478 


AF156929 


Sus scrota 


inflammatory response protein 6 


1588 


83 


479 


AF264717 


Homo sapiens 


FYVE domain-containing dual 
specificity protein phosphatase 
FYVE-DSP2 


5610 


99 


480 


AF044578 


Homo sapiens 


putative DNA polymerase; POMP 


2478 


94 


481 


X89750 Homo sapiens 


TGDF protein 


1413 


100 
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ID 

NO: 


NUMBER 


SPFCIES 


INSCRIPTION 


SMITH- 
WATERMAN 
SCORE 


- % 
IDENTITY 


482 


M93107 


Homo sapiens 


(R)-3-hydroxybutyrate 
dehydrogenase 


1663 


96 


483 


U58334 


Homo sapiens 


Bbp/53BP2 


1556 


41 


484 


AF151538 


Homo sapiens 


deoxycytidyl transferase; Revlp 


4281 


99 


485 


Z98884 


Homo sapiens 


(1J467L1.1 (KIAA0833) 


699 


73 


486 


AJ243874 


Homo sapiens 


oIigophrenin-4 


3682 


100 


487 


Z11737 


Homo sapiens 


flavin-containing monooxygenase 4 


2969 


100 


488 


X56123 


Mils musculus 


talin 


4353 


77 


489 


AJ278112 


Homo sapiens 


putative cell cycle control protein 


335 


23 


490 


W74843 


Homo sapiens 


Human secreted protein encoded by 
gene 1 15 clone HOVBA03. 


1013 


98 


491 


Y41337 


Homo sapiens 


Human secreted protein encoded by 
gene 30 clone HRDDV47. 


509 


36 


492 


X90530 


Homo sapiens 


ragB 


1926 


99 


493 


X90530 


Homo sapiens 


ragB 


1405 


99 


494 


X9053O 


Homo sapiens 


ragB 


1893 


96 


495 


AL022394 


Homo sapiens 


dJ511B24.3 (KIAA0395 (probable 
homeobox protein)) 


4990 


99 


496 


Y11395 


Homo sapiens 


lanthionine synthetase C-like protein 
1 


2168 


100 


497 


AJ010119 


Homo sapiens 


Ribosomal protein kinase B (RSK-B) 


4001 


100 


498 


GO 1563 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5644. 


330 


100 


499 


X54131 


Homo sapiens 


protein-tyrosine phosphatase 


10465 


99 


500 


G01082 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5163 . 


549 


100 


501 


AC004142 


Homo sapiens 


similar to murine leucine-rich repeat 
protein; possible role in neural 
development by protein-protein 
interactions; 93% similarity to 
D49802 (PID:gl369906) 


3676 


100 


502 


AL1 17544 


Homo sapiens 


hypothetical protein 


1226 


100 


503 


AF203032 


Homo sapiens 


neurofilament protein 


5115 


99 


504 


AL034417 


Homo sapiens 


bK215Dl 1.2 (similar to rat gene 33) 


2476 


100 


505 


X69090 


Homo sapiens 


190kD protein 


7546 


99 


506 


U58755 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
yk34bl.5; coded for by C. elegans 
cDNA ykl3hl0.5; coded for by C. 
elegans cDNA yk46e8.5; coded for 
by C elegans cDNA yk46d5.5; 
coded for by C. elegans cDNA 
yk43c2.5; coded for by C. elegans 
cDNA yk46e8.3; coded for by C. 
elegans cDNA yk43c2.3; coded for 
by C. elegans cDNA yk46d53; 
coded for by C. elegans cDNA 
ykl3fl03; coded for by C. elegans 
cDNAyk34bl.3 


782 


55 


507 


AJ293309 


Homo sapiens 


NHP2 protein 


801 


100 


508 


U39045 


Rattus 
norvegicus 


cytoplasmic dynein intermediate 
chain 2B 


3241 


97 


509 


AF063231 


Mus musculus 


cytoplasmic dynein intermediate 
chain 2 


3159 


97 


510 


AF202893 


Mus musculus 


Ki£21b 


4336 


95 


511 


Y13115 


Homo sapiens 


serine/threonine protein kinase 


5071 


99 


512 


AB030207 


Homo sapiens 


G gamma subunit 


364 


100 


513 


AF039571 


Homo sapiens 


peripheral benzodiazepine receptor 
interacting protein; PBR-IP/PRAX1 


495 


33 


514 


AB037883 


Homo sapiens 


Gb3/CD77 synthase 


1916 


99 
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SEQ 
ID 
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ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


SIS 


1/7UOUO 


oicnenciiia 

rnli 


similar to 


1489 


100 


516 


X98834 




zinc nnger protein Hsalz 


5290 


100 


517 


AF055668 


\Aiic mnc/*ii liic 

iVlUO UlUOVsUlUd 


apoptosis-linked gene 4, deltaC form 


2904 


78 


518 


AFO 19926 


Mus musculus 


protein kinase 


1694 


90 


519 




riumu Sapiens 


omega protein 


317 


91 


520 




numo Sapiens 


88kDa nuclear pore complex protein 


2313 


99 


521 


Y08612 


ixuiiiu Sapiens 


88kDa nuclear pore complex protein 


1561 


99 


522 


AT 0Q676/S 


xiomo Sapiens 


dA59H 18.1 (KIAA0767 protein) 


2497 


100 


S93 


AF1 86940 


Homo sapiens 


six transmembrane epithelial antigen 
of prostate 


1790 


100 


524 


AR09Q01? 

ADvZ7u 1 


Homo sapiens 


K1AA1089 protein 


4933 


100 


525 


AB026893 


Homo sapiens 


vascular cadherin-2 


5962 


100 


526 


X74331 


Homo sapiens 


DNA primase (p58 subunit) 


1720 


100 


528 


AC007228 


Homo sapiens 


R31665 2 


1488 


47 


529 


X14830 


Homo sapiens 


acetylcholine receptor beta-subunit 
preprotein 


2639 


100 


530 


T TO A A A £. 

U80446 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
ykl72e6.3; coded for by C. elegans 
cDNA ykl58f7.3; coded for by C. 
elegans cDNA ykl58f7.5; coded for 
by C. elegans cDNA ykl72e6.5 


420 


39 


j j 1 


o/ooio 


Mus sp. 


Dbs 


4821 


88 


532 


Z82215 


Homo sapiens 


dJ6802.2 (myosin, heavy 
polypeptide 9, non-muscle) 


9828 


100 




Ar245505 


Homo sapiens 


adlican 


277 


31 




Ar JUUOlz 


Homo sapiens 
— — : 


N-acetylgalactosamine-4-O- 
sulfotransferase 


993 


59 


J J J 


AT 19109ft 


Homo sapiens 
— ■■ — 


bA 181 14.3 (pleckstnn and Sec7 
domain protein) 


3333 


99 


536 




Mus musculus 


iroquois homeobox protein 6 


1724 


76 


537 


AF1 80473 


Homo sapiens 


Not2p 


2267 


100 


SIR 




Mus musculus 


zinc finger RNA bindmg protein ' 


1089 


. 51 


539 


AF023453 


Homo sapiens 


actin-related protein 3-beta 


2219 


100 


^ah 




Homo sapiens 


R29828 1 


1401 


70 


541 


AC003030 


Homo sapiens 


R29828 1 


2294 


100 




AT 111 oon 


Homo sapiens 


dJ1076E17.1 (KIAA0823 protein 
(continues m AL023803)) 


2152 


100 


543 


AB006135 


Rattus 
norvegicus 


db83 


1238 


98 


544 


G02650 


Homo sapiens 
- 


Human secreted protein, SEQ ID 
NO: 6731. 


644 


97 


J*tJ 


I U ijyj 


Homo sapiens 


transcription factor TFHH 


2373 


100 




AT 1 7Q^A< 


Homo sapiens 


OA386N 14.1 (novel protein similar 
to a dual specificity phosphatase) 


964 


99 


Sd7 
J** / 


YftlAI ft 


Homo sapiens 


hydroxymethylglutaryl-CoA 
synthase 


2647 


100 


S48 


A PI ^479/; 

/vT 1J4 /ZO 


— : 

Homo sapiens 


NCr37 


4359 


99 


S4Q 




Homo sapiens 


neurexin I-alpha protein 


6948 


99 


551 


AB037901 


Homo sapiens 

— : 


gene amplified in squamous cell 
carcinoma- 1 


5215 


99 


ss? 




Homo sapiens 


PAR-6A 


885 


100 


553 


AP000693 


Homo sapiens 


partial CDS 


4R7S 

HO fj 


QQ 

yy l 


554 


AF002223 


Homo sapiens 


myotubularin related 1 


3490 


100 


555 


AC004893 


Homo sapiens 


similar to NEDD-4 (KIA0093); 
similar to P46934 (PIDrgl 171682) 


1611 


100 


556 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


8328 


100 


557 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


11137 


100 
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SCORE 


% 

IDENTITY 


558 


X65873 


Homo sapiens 


kinesin heavy chain 


4860 


100 


559 


AJ277365 


Homo sapiens 


polyglutamme^ontaining protein 


592 


36 


560 


AF205600 


Homo sapiens 


transposase-like protein 


407 


27 


561 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1914 


100 . 


562 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1456 


97 | 


563 


X54304 


Homo sapiens 


myosin regulatory light chain 


897 


100 


564 


AF250842 


Drosophila 
melanogaster 


multiple asters 


130 


23 


565 


Y58608 


Homo sapiens 


Protein regulating gene expression 
PRGE-1. 


1619 


99 


566 


AL121893 


Homo sapiens 


bA189K21.5 (novel protein similar 
to retinoblastoma binding protein 
(RBBP9)) 


1012 


100 


567 


AL1 17352 


Homo sapiens 


dJ876B10.2 (novel protein (ortholog 
ofratEX084)) 


3713 


99 


568 


AF228603 


Homo sapiens 


pleckstrin 2 


1841 


100 


569 


AF239243 


Homo sapiens 


histone deacetylase 7 


3244 


86 


570 


AF087695 


Mus musculus 


veli3 


989 


100 


571 


AB046381 


Homo sapiens 


testis-abundant finger protein 


1346 


99 


572 


AC005551 


Homo sapiens 


R26529J2, partial CDS 


1020 


100 


573 


Y90290 


Homo sapiens 


Human peptidase, HPEP-7 protein 
sequence. 


274 


52 


574 


W76734 


Homo sapiens 


Human mDia Rho targeting protein. 


712 


32 


575 


AL121935 


Homo sapiens 


bA517H2.3 (t-complex 10 (a murine 
tcp.homolog)) 


853 


78 


576 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, 
SEQIDNO:132. 


2123 


99 


577 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


578 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


579 


X92715 


Homo sapiens 


KRAB /C2H2 zinc finger protein 


3102 


97 


580 


X54637 


Homo sapiens 


protein tyrosine kinase 


5564 


98 


581 


X78817 


Homo sapiens 


pll5 


1148 


44 


582 


AJ251245 


Rattus 
norvegicus 


SECIS binding protein 2 


3086 


71 


583 


AF 113 125 


Homo sapiens 


E-l enzyme 


581 


100 


584 


Ml 9529 


Sus scrofa 


follistatin A 


1906 


98 


585 


AF1 69677 


Homo sapiens 


leucine-rich repeat transmembrane 
protein FLRT3 


3403 


100 


586 


D87685 


Homo sapiens 


similar to human transcription factor 
TFIIS (S34159). 


8083 


99 


587 


Y00876 


Homo sapiens 


Human LAPH-1 protein sequence. 


2110 


100 


588 


Y99674 


Homo sapiens 


Human GTPase associated protein- 
25. 


2111 


99 


589 


D86973 


Homo sapiens 


similar to Yeast translation activator 
GCN1 (P1:A48126) 


12033 


99 


590 


AL034452 


Homo sapiens 


dJ682J15.1 (novel Collagen triple 
helix repeat containing protein) 


1979 


100 


591 


Y57396 


Homo sapiens 


Human lysoenzyme LYC4 
polypeptide. 


814 


100 


592 


AJ297743 


Mus musculus 


torsinB protein 


1448 


85 


593 


AF164796 


Homo sapiens 


NADH:ubiquinone oxidoreductase 
MLRQ subunit homolog 


469 


100 


594 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


749 


94 


595 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


824 


100 


596 


Y77123 


Homo sapiens 


Human neurotransmission-associated 
protein (NTAP) 998868. 


2102 


98 


597 


AF215703 


Drosophila 


KISMET-L long isoform 


1880 


65 
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SMITH- 
WATERMAN 
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% 

IDENTITY 






melanogaster 








598 


AF070447 


Homo sapiens 


barn GT- tO-Hlltflint^trrn firm far>tr\r 


OOA 

Zyu 


90 


599 


X56203 


Plasmodium 
falciparum 


liver staffe antiopn 


D f z 


22 


600 


X79828 


Mus m us cuius 


NK10 


202 


53 


601 


AB004109 


Cricetuhis 
griseus 


Oho^tthatlHvlcprin** Q\/nthncA TT 

j/UUJy 1 UH LUY lOCl 11 IC J» Y HUluoC JLL 


ZZoZ 


An 

92 


602 


U94988 


Mus musculus 


Nulpl 


oon 
zyiz 


on 

89 


603 


U94988 


4'AU«J 111 UJwUl UJ 


Nulpl 


ZoUU 


86 


604 


AF006264 


Homo sapiens 


rBComhinarion nnH cictr»r rkmmaHH 
i wuiiiuuiaiiuu aiiu al2ktcr UixruiIla.ULl 

cohesion protein homolog 


9 OCA 

zo5U 


100 


605 


AF006264 


AAvUiv Jttl/lWUJ 


* wMjiiiuuiauuii aim sioicr curomauQ 
cohesion orotetn hnmn loo 


2530 


100 


606 


X82260 


Homo sapiens 


RanGAPl 


9O90 


100 


607 


X82260 


Homo sapiens 


RanGAPl 


1843 


97 


608 


AF 160909 


melanogaster 


BcDNA T n01471 


o>ti 


58 


610 


X74801 


Homo ^aniens 


gtuiiiiia auuiuiiL oi v^v^ i cnaperonin 


2745 


99 


611 


AL031427 


11WU1V OuL/lWJ L*J 


iu JU//117.1 ^uuvci proicinj 


1 iCAO 

loOo 


100 


612 


Y71072 


Homo sanierm 


Human mAtnhranA troncnnH nrniain 

nuiiicui iiiciiiuraiic Uaiisporx protein, 
MTRP-17. 


y| A C 


100 


613 


XI 6396 


Homo <5ani<*n« 


precursor poiypepnae (AA -zy to 


1749 


100 


614 


AK000281 


Homo sanien^ 


iii ui allien proicin pruQUCi 


ion 
1814 


99 


615 


AB011128 


Homo ^anien^ 


KTA AOSStf nmfpin 


5761 


99 


616 


U19361 


Petm m vtd n 

* VUVllJYMfU 

marinus 




one 

205 


21 


617 


AF045555 


Homo sapiens 


wbscrl 


19AR 


1 AA 


618 


AF045555 


Homo sapiens 


wbscrl alternative policed nrnriSirt 


1 J 1 0 


1 AA 
1UU 


619 


U22229 


Felis catus 


ribosomal protein L4 1 


1ZO 


1 AA 


620 


Y17169 


Homo sapiens 


A6 related protein 


1017 


1 AA 
1UU 


621 


Y12065 


Homo sapiens 


hNop56 


Z7JU 


OO 


622 


AF177758 


Homo sapiens 


ubiauitin snecific nrotease 1 n" 


9008 


1 AA 


623 


AF3 17425 


Homo sapiens 


GAC-1 


3866 


100 


624 


AL050297 


Homo saDien^ 


hvnnfhptifjil nrnfpin 

UjrfJUUAvUVfal JJiULvlIl 


IzZ/ 


99 


625 


AC007204 


Homo sapiens 


BC273239 1 


3398 


99 


626 


Z68747 


Hnmn Qnnif^na 


uuugcxi jo 


2024 


99 


627 


Z68747 


Homo sapiens 


imogen 38 


1958 


97 


628 


Y70229 


T-foTYi A canipnc 


numan KJNA-associatea protein- it) 
(RNAAP-10). 


3424 


99 


629 


AF191492 


Waitia canine 


u u pii aiy ngc ai Carcinoma associated 
gene protein-8 


613 


100 


630 


AF1 19664 


Homo saniftn<i 


u oii^ci ipuuiidi regulator proiem 
HCNGP 


1574 


100 


631 


AF 119664 


Homo sanien<> 


tranvrmHnnJil tr*<ni1ntnr tirAfAiri 
u oiiow i|/uuuai icguiaiur pruicin 

HCNGP 


1 1 <A 


Oft 

89 


632 


Y 17849 


Homo sapiens 


ffanf lioside-indncftd difft*rpnriaHnn 

O O ^ UlUUVvU UlJLiVi CLLUaUUlI 

associated protein 1 


i<sjy 


QQ 

yo 


633 


X55740 


Homo sanieni 


S'-nn r 1 ftntf rf acp 
•J -iiuvsI&uiiluuc 




1 AA 

100 


634 


AF039688 


Homo sapiens 


antigen NY-CO-3 


931 


100 


635 


AF1 19662 


Homo sapiens 


E46 protein 


2424 


100 




AR0ft7JHfi 

J\1D\J\J / OJ Q 


jriomo sapiens 


rllC-3 


2544 


100 


637 


AF077818 


Mus musculus 


syntrophin-associated serine- 
threonine protein kinase 


2027 


AA 


638 


AL035455 


Homo sapiens 


OJ1018E9.1 (VAMP (vesicle- 
associated membrane protein)- 
associated protein B and Q 


150 


26 


639 


AF078844 


Homo sapiens 


hqp0376 protein 


416 


81 
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SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


/o 

IDENTITY 


640 


U28377 


Escherichia 
coli 


ORFJ239; was ORFJ191 and 
ORF_fl 94 before splice 


1198 


100 


641 


AK024442 


Homo sapiens 


FU00032 protein 


1677 


56 


642 


U58682 


Homo sapiens 


ribosomal protein S28 


340 


100 


643 


X57432 


Rattus rattus 


ribosomal protein S2 


1520 


98 


644 


AB002348 


Homo sapiens 


KIAA0350 protein 


5186 


-99 


646 


Y96202 


Homo sapiens 


DcappaB kinase (IKK) binding 
protein, Y2H56. 


1178 


98 


647 


AB029482 


Mus musculus 


JNK-binding protein JNKBP1 


4609 


81 


648 


AB009053 


Arabidopsis 
thaliana 


contains similarity to isoamyl 

acetate-hydrolyzing 

esterase-gene_id:MQB225 


407 


44 


650 


AC002550 


Homo sapiens 


Unknown gene product 


858 


99 


651 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


253 


66 


652 


X60155 


Homo sapiens 


zinc finger 41 


4349 


100 


653 


X53330 


Platynereis 
dumeriiii 


H4 protein (AA 1 - 103) 


523 


100 


654 


AC003682 


Homo sapiens 


R27945 2 


2558 


100 


655 


X80473 


Mus musculus 


rabl9 


596 


56 


656 


J02649 


Rattus 
norvegicus 


unknown protein 


201 


95 


657 


AC006014 


Homo sapiens 


similar to RPP transforming protein; 
similar to P14373 (PID:gl32517) 


1331 


99 


658 


X92972 


Homo sapiens 


protein phosphatase 6 


1666 


100 | 


659 


L35269 


Homo sapiens 


zinc finger protein 


2803 


99 


660 


AC003682 


Homo sapiens 


F 18547 1 


3184 


96 


661 


X79204 


Homo sapiens 


ataxin-1 


4195 


99 


662 


X17620 


Homo sapiens 


Nm23 protein 


965 


99 


663 


AB015617 


Homo sapiens 


ELKS 


1501 


80 


664 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2331 


100 


665 


AJ248283 


Pyrococcus 
abyssi 


LACTOYLGLUTATHIONE 
LYASE (EC 4.4.1.5) 
METHYLGLYOXALASE) 
(ALDOKETOMUTASE) 
(GLYOXALASE I). 


254 


40 


666 


Z70200 


Homo sapiens 


U5 snRNP-speciflc 200kD protein 


8819 


99 


667 


Z70200 


Homo sapiens 


U5 snRNP-speciflc 200kD protein 


8589 


97 


668 


AF1 53450 


Manduca sexta 


juvenile hormone esterase binding 
protein 


225 


32 


669 


AF227198 


Homo sapiens 


CrkRS 


7231 


99 


670 


X99586 


Homo sapiens 


SMT3C protein 


441 


87 


671 


Z61589_cdl 


Homo sapiens 


17-AUG-1998 DNA encoding a 
human OC-2 protein. 


2593 


100 


672 


AJ132702 


Mus musculus 


ATFa-associated factor 


3240 


88 


673 


AF204159 


Homo sapiens 


potassium large conductance 
calcium-activated channel beta 3a 
subunit 


1486 


100 


674 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6142. 


558 


99 


675 


G01246 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5327. 


141 


77 


676 


AB016839 


Homo sapiens 


mobl 


419 


42 


677 


D86970 


Homo sapiens 


similar to myosin heavy chain: 
Containing ATP/GTP-binding site 
motif A(P-loop) 


161 


28 


678 


U83115 


Homo sapiens 


non-lens beta gamma-cry stallin like 
protein 


8569 


99 


679 


AF203687 


Homo sapiens 


prolactin regulatory element-binding 
protein 


2181 


100 
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SEQ 
ID 

NCf: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


680 


M27685 


Mu 55 m us cuius 


uiua uigii auipnur KcJaun 


650 


58 


681 


U04968 


Cricetulus 
griseus 


fill C Ifirtt irfp PYrtCinn rpnoir nrrvtoin 

nuviv^uiiut gawmuii icpair prtHcin 


1*710 


97 


682 


AFI19663 


Homo sapiens 


G-DPOtern pamma- 1 2 ^iihiinit 




1 AA 

100 


683 


G03733 


Homo sapiens 


Human secreted nrntein ^FH in 
NO: 7814. 




i A/\ 

100 


684 


X67699 


Homo sapiens 


CDw52 antigen 


907 


1 AA 

1UU 


685 


AF022789 


Homo sapiens 


ubiquitin hydrolyzing enzyme I 


; 1892 


100 


686 


AJ001006 


Mus mus cuius 


£Mee32 nrotein 


QIC 


96 


687 


W03516 


Homo sapiens 


Prostaglandin DP recentor 


1 OOH 


1 A A 

1U0 


688 


AF019661 


Mus musculus 


zeta proteasome chain; PSMA5 


1214 


100 


689 


AF156557 


Homo sapiens 


stomatin relate/! nmfam 




100 


690 


G03960 


Homo sapiens 


NO: 8041. 




100 


691 


AF161512 


Homo sapiens 


HSPC163 


! 738 


| 100 


692 


AL031115 




z*iVL//\, zaud (zinc nnger A-unKea 
protein) 


4298 


100 


693 


L40410 


x i\jM.n\j OapiClij 


myruiu rccepior lnieracior 


806 


100 


694 


AC004542 


Homo sapiens 


OXYSTEROL-BINDING 

ri\x/ i niiN -liKe, sun liar to rzzUjy 


2533 


99 


695 


AF169411 


Rattus 
norvegicus 


PAPTN 


At A A 

4144 


52 


696 


Y58168 


Homo sapiens 


Human hydrolase homologue HHH- 

A 


2144 


100 


697 


AF271994 


Homo sapiens 


dopamine responsive protein DRG-l 


1613 


100 


698 


Y41741 


MnmA com one 

nuuwj sapiens 


Human rKU /04 protem sequence. 


1323 


100 


699 


AL133506 


Unknown 


/p^ediction=(^lethod: ,,,, genscan ,,,, , 
version, i.u , score. iuy.13 J; 
/prediction={method: 


825 


48 


700 


Y96870 




riuinan goose-type lysozyme 

^UVJij I J. 


1032 


100 


701 


AC003034 


Homo sarins 


vjciic wiui s nun drily to rat Kioney- 
snecifin (\C a^nt* 


1 1 OA 

1190 


100 


702 


AC003034 


Homo sapiens 


CiPflP With Cimilnritv/ tn rat Irirlnoi/ 

vjwiiw wmi ouiuiaiiiy w ia i money*" 
specific (TCS^ eene 


9i / 


95 


703 


AJ242832 


Homo sapiens 


calpain 


j too 


1 AA 


704 


S52624 


Homo sapiens 


unknown 


IRS 


1 AA ! 

1UU 


705. 


AF005081 


Homo sapiens 


skin-specific protein 




1 AA 


706 


Y16793 


Homo sapiens 


keratin, type I 


2232 


100 


707 


Y44985 


Homo sapiens 


Human eoi dermal nrotein -9 




69 


708 


AF 113220 


Homo sapiens 


MSTP040 


050 


1 AA 

100 


709 


Y44985 


Homo sapiens 


Human enidprmal nrntpin-9 


/I no 


65 


710 


Y16132 


Homo sapiens 


CDT6 


1 C7/f 
lo /4 


100 


711 


Y68775 


Homo sapiens 


Am inn arirf <n*nnpnrp nf a human 
phosphorylation effector PHSP-7 


Z4U/ 


1 C\f\ 

100 


712 


X63422 


Homo sapiens 


Hf+VtransDOrtine ATP wnthacp 




1 AA 


713 


AF1 69968 


Mus musculus 


DNA bindine nrotein DE53RT * 




*7A 

79 


714 


X52563 


Bos taurus 


permability increasing protein 


383 


29 


715 


AJ277739 


Homo sapiens 


RPB1 lhlalnha nrntpln ( 




98 


716 


ALI35791 


Homo sapiens 


bA162G10.3 (zinc finger protem) 


401 


98 


717 


AF223466 


Homo sapiens 


HT015 nrotein 

I11V1J JJ1ULCU1 


1111 


97 


719 


AF1 17383 


Homo sapiens 


placental protein 13; PP13 


746 


100 


720 


Z98743 


Homo sapiens 


dJ181C9.2 (Rho GTPase activating 
protein 8 (RhoGAP, p50RhoGAP)) 


324 


100 


721 


AL163815 


Arabidopsis 
thaliana 


putative protein 


653 


61 


722 


G01436 


Homo sapiens 


Human secreted protem, SEQ ID 


418 


96 



144 



WO 01/57190 



PCT/US01/04098 



SEQ 
10 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 








NO: 5517. 






723 


AF282919 


Mus musculus 


Zfp228 


i 349 




724 


AB023191 


Homo sapiens 


KIAA0974 protein 


2953 


[ 100 


725 


AL031778 


Homo sapiens 


dJ34B21.1 (novel BZRP 
(benzodiazapine receptor (peripheral) 
(MBR, PBR, PBKS, IBP, 
Isoquinoline-binding protein)) LIKE 
protein) 


920 


100 


726 


AL021939 


Homo sapiens 


dJ352A20.2 (aldehyde 
dehydrogenase family protein) 


1764 


100 


727 


AF182426 


Rattus 
norvegicus 


arylacetamide deacetylase 


791 


42 


728 


Y08565 


Homo sapiens 


UDP-GalNAc:polypeptide N- 
acetylgalactosaminyltransferase 


3331 


99 


729 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell 
protein 


1652 


99 


730 


AL078606 


Arabidopsis 
thaliana 


putative protein 


277 


55 


731 


Y73352 


Homo sapiens 


HTRM clone 1732368 protein 
sequence. 


1720 


100 


732 


AF178432 


Homo sapiens 


SH3 protein 


3302 


100 


733 


Y17832 


Human 
endogenous 
retrovirus K 


env protein 


223 


34 


734 


Y28859 


Homo sapiens 


Human mesoderm induction early 
response protein ER1. 


2067 


98 


735 


U09355 


Oryctolagus 
cuniculus 


protein phosphatase 2A1 B gamma 
subunit 


2352 


99 


736 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_l 
protein sequence SEQ ID NO:50. 


724 


99 


737 


AB027003 


Mus musculus 


protein phosphatase 


378 


84 


738 


AF1 12200 


Homo sapiens 


NADH-oxidoreductase B 1 8 subunit 


739 


100 


739 


AF1 12200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


613 


88 


740 


AF302154 


Homo sapiens 


SPG protein 


6556 


100 


741 


B25681 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 17 SEQ ID NO:70. 


1410 


99 


742 


L27479 


Homo sapiens 


X123 


1237 


99 


743 


L27479 


Homo sapiens 


X123 


1206 


97 


744 


Y66745 


Homo sapiens 


Membrane-bound protein PRO 1 186. 


588 


99 


745 


AJ001019 


Homo sapiens 


ring finger protein 


1292 


99 


746 


X68453 


Sus scrofa 


tubulin-tyrosine ligase 


1882 


94 


747 


Y57897 


Homo sapiens 


Human transmembrane protein 
HTMPN-21. 


1173 


100 


748 


AF151069 


Homo sapiens 


HSPC235 


1694 


96 


749 


AF182404 


Homo sapiens 


mitochondrial uncoupling protein 1 


1674 


100 


750 


AL121993 


Homo sapiens 


<U776P7.l (Novel protein) 


2500 


99 


751 


AF149825 


Homo sapiens 


PACSIN3 


2253 


100 


752 


AL008635 


Homo sapiens 


dJ510H16.2 (high-mobility group 
protein 2-like 1) 


3026 


99 


753 


Y57914 


Homo sapiens 


Human transmembrane protein 
HTMPN-38. 


1124 


100 


754 


AF285109 


Homo sapiens 


septin 3 isoform B 


1766 


100 


755 


AF004161 


Oryctolagus 
cuniculus 


peroxisomal Ca-dependent solute 
carrier 


2371 


95 


756 


Z19585 


Homo sapiens 


thrombospondin-4 


4239 


100 


757 


AP001745 


Homo sapiens 


similar to zinc finger 5 protein 


1857 


100 


758 


AF190664 


Mus musculus 


LMBR2 


555 


72 


759 


AF090326 


Mus musculus 


AE-1 binding protein AEBP2 


1540 


97 


760 


AL096677 


Homo sapiens 


dJ322G13.3 (novel protein similar to 


999 


94 
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SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


" SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% " 
IDENTITY 








do vine ana mouse beta-soluble Nor 
attachment protein (SNAP-beta) ) 






761 


AC003007 




umuiown gene prouuet (partial) 


649 


96 


762 


U66372 


Bos taurus 


ribosomal protein S29 


230 


73 


764 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity 
modifying protein SEQ ID NO: 1 . 


1152 


100 




U001U7 * 


V^aCl 1UI I lOOUlUS 

plpcrnnc 
c legal IS 


similar to molybdoterin biosynthesis 
iviuriJD proteins 


1204 


65 


766 


AL1 18506 


Homo sapiens 


dJ591C20.3.1 (novel DnaJ domain 
protein, similar to mouse and bovine 
cysteine string protein) 


1091 


100 


767 
/ u / 


AVXV H v7J 


numu sapiens 


unnamed protein product 


3767 


100 


768 


Zl 1518 


nUHlU StaJJlGUS 


nisTiuyi-iKiNA syntnetase 


2582 


100 


769 


X13916 


Homo sapiens 


LDJL-receptor related precursor (AA 

"iy 10 


25529 


100 


770 


AC009360 


Arabidopsis 

th nil an a 
ill ail alia 


Contains 3 PFJ00400 WD40, G-beta 
repeal domains. 


333 


33 


771 


AlJuJ /UOJ 


ivius museums 


L»AiNr-iiKe protein 


1246 


91 


772 


AL161578 


Arabidopsis 

Ul ail alia 


putative protein 


335 


46 


773 


AL161578 


Arabidopsis 
thaliana 


putative protein 


333 


47 


774 


AY008271 


Homo sapiens 


helicase SMARCAD1 


5264 


99 


775 




Homo sapiens 


Human secreted protein (clone 
CC332-33). 


1127 


96 


77£ 


WoooOJ 


Homo sapiens 


Polypeptide fragment encoded by 

rf» AW« A OOl 

gene ©v. 


752 


100 


111 
t/i 


VrOOOJJ 


ttomo sapiens 


Polypeptide fragment encoded by 
gene oy. 


752 


100 


778 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 
gene oy. 


752 


100 


779 


AF 196481 


f-Tf\mn csnipne 
nuiiiu oajJlcub 


KiiNO ringer protein, rXYz 


3644 


100 


780 


AL035427 


Homo sapiens 


dJ769N13.1 (KIAA0443 protein.) 


1609 


54 


/OA 


ARfl7/>lfl7 


Homo sapiens 


protocadherin-Xa 


5244 


100 


7R7 


DZ'H JO 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 22 SEQ ID NO: 83. 


1002 


100 


783 


AB027289 


numu sapiens 


cycun-ti Dinaing protem 1 


5421 


100 


784 


G02916 


Homo sapiens 


Human secreted protein, SEQ ID 


627 


100 


785 


AJ245822 


ttviiiv sapiens 


type I transmembrane receptor 


4560 


100 


786 


AJ245820 


numu sapiens 


type I transmembrane receptor 


4624 


100 


787 


Z48042 


Hnmn Qflnipnc 


vjx i-aQcnorea proiem pi j / 


3340 


99 


788 


AL 031782 


UAirin ennipno 
xx wiii vi aapicus 


aj/uoro.i (ru i All VH novel 
ouiiagca dipna i JLusjti proteinj 


2739 


100 


789 


AJ131245 


Homo <ianipns 


Sf»r74ft nmfptn 


ooOz 


100 


790 


AF1 07203 


Honifj ^anipnQ 


aiaAuj Z'UinQmg proiem 


AAAO 

2008 


100 


791 


Y14690 


Homo sapiens 


procollagen alpha 2(V) 


600 


34 


792 


AL03105S 


numu sapiens 


ajzoozu.z (novel protem} 


1267 


100 


793 


Y161Q4 


7R7 

/Of 


Human secreted protein 


2051 


99 


794 


AB028I27 


HVimn ciintpnc 
numu oauiCXLS 


mannosyiuansierase 


2138 


96 


795 


AC007228 


Homo sapiens 


R31665 2 


2738 


79 | 


796 


AL049482 


Arabidopsis 
thaliana 


putative protein 


436 


47 


797 


AC004528 


Homo sapiens 


R32184 3 


KOI 

071 


Q1 
y 1 


798 


AB037830 


Homo sapiens 


KIAA1409 protein 


7532 


100 


799 


X53793 


Homo sapiens 


5* half of the product is homologues 
to Bacillus subtiis SAICAR 
synthetase, 3' half corresponds to the 
catalytic subunit of AIR carboxylase 


2232 


100 
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SEQ 

ID 

NO: 


ACCESSION 
IN UMBER 


SPECIES 


DESCRIPTION 


SMITH- 
SCORE 


% 

mrwTrrv 


800 


Y99350 


Homo sapiens 


Human PRO 1378 (UNQ715) amino 
acid sequence SEQ ID NO:33. 


1343 


100 


801 


AB042636 


Homo sapiens 


junctophilin type3 


1225 


47 


802 


AB029324 


Rattus 
norvegicus 


TIP120-family protein TIP120B 


3916 


90 


803 


AB029324 


Rattus 
norvegicus 


TIP120-family protein TTP120B 


4961 


90 


804 


AF251040 


Homo sapiens 


putative nuclear protein 


2119 


100 


805 


AB033281 


Homo sapiens 


F-box and WD-repeats protein beta- 
TRCP2 isofonn C 


2879 


100 


806 


U87305 


Rattus 
norvegicus 


transmembrane receptor UNC5H1 


3257 


90 


807 


AF118889 


Rattus 
norvegicus 


b-tomosyn isoform 


3155 


97 


808 


AF226993 


Rattus 
norvegicus 


selective LIM binding factor 


8793 


95 


809 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of 
Ras). 


3939 


99 


810 


AL031782 


Homo sapiens 


dJ708F5. 1 (PUTATIVE novel 
Collagen alpha 1 LIKE protein) 


1546 


100 


811 


AC002542 


Homo sapiens 


similar to C. elegans Fl 1 A10.5; 80% 
similarity to Z68297 (PID:gl 130619) 


2294 


100 


812 


U83246 


Homo sapiens 


copine I 


606 


52 


813 


AF242552 


Galius gallus 


retinovin 


945 


34 


814 


X52332 


Homo sapiens 


zinc finger protein 10 


1651 


93 


815 


X52332 


Homo sapiens 


zinc finger protein 10 


2423 


99 


816 


Y09631 


Homo sapiens 


PEBF1 protein 


2935 


99 


817 


X71997 


Rattus 
norvegicus 


myosin I 


3883 


98 


818 


AY004877 


Mus musculus 


cytoplasmic dynein heavy chain ' 


11105 


98 


819 


Y27196 


Homo sapiens 


Human cyclic nucleotide 
phosphodiester PDE8B(E) amino 
acid sequence. 


3790 


100 


820 


AF081947 


Mus musculus 


tektin 


1134 


81 


821 


AL035106 


Homo sapiens 


dJ998Cl 1.1 (continues in 
Em:AL445192 as bA269H4.1) 


871 


100 


822 


AF022795 


Homo sapiens 


TGF beta receptor associated protein- 
1 


385 


24 


823 


AF015770 


Mus musculus 


radical fringe 


1422 


82 


824 


U82695 


Homo sapiens 


expressed-Xq28STS protein 


1444 


99 


825 


X77371 


Mesocricetus 
auratus 


COR1 


641 


78 


826 


AB014576 


Homo sapiens 


KIAA0676 protein 


296 


79 


827 


AL049733 


Homo sapiens 


dJ875H3.1 (APK1 antigen) 


1584 


72 


828 


AF222980 


Homo sapiens 


disrupted in Schizophrenia 1 protein 


4418 


100 


829 


Z31560 


Homo sapiens 


sox-2 


1683 


100 


830 


AF295773 


Homo sapiens 


ral guanine nucleotide dissociation 
stimulator 


4717 


99 


831 


AB041926 


Homo sapiens 


GCK femily kinase MINK-2 


6866 


100 


832 


L04948 


Saccharomyce 
s cerevisiae 


mitochondrial transporter protein 


338 . 


35 


833 


AJ007012 


Mus musculus 


Fish protein 


704 


94 


834 


Z34289 


Homo sapiens 


nucleolar phosphoprotein pl30 


3455 


99 


835 


U10991 


Homo sapiens 


G2 


8436 


98 


836 


AF230877 


Homo sapiens 


MDP-T3 


2945 


99 


837 


X58288 


Homo sapiens 


protein-tyrosine phosphatase 


7734 


99 


838 


X56958 


Homo sapiens 


ankyrin (brank-2) 


9631 


100 


839 


AC024791 


Caenorhabditis 
elegans 


contains similarity to beta-lactamases 


370 


24 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


©4u 


Dolly 1 


Homo sapiens 


ankyrin repeat protein 


| 802 


99 


ft A\ 
541 


I\r\}jj til 


Serin us 

CUUciria 


neurofilament medium subunit 


192 


31 


842 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal 
protein L10 encoded by GenBank 
Accession Number L2D899 


990 

• 


96 


R4T 


U / OjHj 


— : 

Homo sapiens 


/~*_ A "D A 1 >J.lLJIlLJLli| ■ - - . * 

vjAJoA transport protem 


2992 


98 


Rjtd 




nomo sapiens 


uroplakin n 


897 


100 


o4j 




Homo sapiens 


similar to rat general mitochondria] 
matrix processing protease mruNA 
n? atk/hh^ 

\JSJ\ l vnrr ), 


2710 


99 


846 


AF192S29 


T-J/vm f\ ennipne 
XlVllllI oufJlvllo 


in lemann-r icK v^j protein, iNr\^^ 


/U4/ 


100 


847 


AF 192522 


TJfr»TT>r^ canipnc 


in lciiiajiii-jr ick. v — j proiein, iNru,j 


j4 /Z 


100 


848 


X60489 


Homo sapiens 


elongation factor- 1 -beta 


1162 


100 


R4Q 




nomo sapiens 


DLrZJjZJy 1 


2277 


67 


8<kO 




1— I /Ann romann 

nomo sapiens 


KzoojU 1 


2401 


100 


851 


AL121583 


Homo sapiens 


bA358N2.1 (novel protem) 


353 


1 61 


OJZ 


Z«4o4/j 


Homo sapiens 


glucokinase regulator 


3155 


99 


Q^Q 

OJJ 


Z.o.5o44 


Homo sapiens 


dJ37E16.2 (SH3-domain binding 
protein 1) 


1884 


98 


854 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


390 


36 


Off 


AF 062741 


Rattus 
norvegicus 


pyruvate dehydrogenase phosphatase 
isoenzyme 2 


447 


80 




VI 1/111 

Y 1 141 1 


Homo sapiens 


pristanoyl-CoA oxidase 


3595 


98 




My/loo 


Strongylocentr 
otus 

purpura tus 


tektin Al 

- 


290 


46 


8^8 


Apnni m< 

AJDUU1 1U0 


Homo sapiens 


hippocalcin-like protein 4 


995 


100 


RSQ 


AF1647Q1 


nomo Sapiens 


putative 38.3 kDa prote in 


1795 


100 


8/?n 


AF7QR1 17 


nomo Sapiens 


homeobox protein OTX2 


1477 


93 


861 


AF015264 


Rattus 
norvegicus 


golgi peripheral membrane protein 
p65 


1820 


81 


8 £7 


y i /son i 


Homo sapiens 


30Kb subunit ot RAB30 /74 


1284 


100 


863 


M12140 


Homo sapiens 


envelope protein 


202 


81 


QfLA 

oc>4 


a n c i a en 
At1o14j9 


Homo sapiens 


HSPC109 j 


815 


98 




at 1 Annoo 
AL 109983 


Homo sapiens 


dJ718Pl 1.1.1 (novel class II 
aminotransferase similar to serine 
palmotyl transferase (isoform 1)) 


444 


100 


Rn7> 

OUO 


M771 8^ 
1Y1 / / loo 


T> afflict 

xvalUlS 

I1UI YCglCUS 


alpha- 1 -macroglobulin 


227 


45 


J?n"7 

OU / 


AF979n'n''* 


nomo sapiens 


gepnynn 


3785 


100 


868 


X75285 


Mus musculus 


fibulin-2 


3258 


87 


RAO 




Homo sapiens 


iiDulin-z 


3407 


99 


R70 


A 199774^ 


ivius rn us cuius 


torsinB protein 


169 


43 


871 


AJ278313 


Homo sapiens 


phospholipase C-beta-la 


6258 


99 


870 


AtU/jJ44 


Homo sapiens 


ubiquitin-specific protease 3 


256 


43 


873 


Y91955 


Homo sapiens 


Human cytoskeleton associated 
protem 1 0 (C YSKP- 1 0). 


535 


100 


o/4 


A TAArt/l 1 vl 

AJUUU4 14 


Homo sapiens 


Cdc42-interacting protein 4 


1136 


53 


875 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain 
enzyme APOLLON 


627 


100 


o/O 


j4ojoO 


— — : 

Homo sapiens 


Human breast tumour-associated 
protein 47. 


2537 


98 


877 


AF182198 


Homo sapiens 


intprQPrtin 7 Inner ienfrirm 


R7£A 
0/04 


no 

yy 


878 


L17308 


Gossypium 
hirsutum 


proline-rich cell wall protein 


192 


35 


879 


AF177169 


Homo sapiens 


tropomodulin 2 


1769 


100 


880 


W03627 


Homo sapiens 


Human follicle stimulating hormone 
GPR N-terminal sequence. 


210 


23 



148 



WO 01/57190 



PCT/US01/04098 



SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


881 


AL021068 


Homo sapiens 


dJ206D15.3 


2615 


99 


882 


AC005498 


Homo sapiens 


R31665 2 


318 


82 


883 


AF165518 


Homo sapiens 


MAGOH isoform 


182 


94 


884 


D21211 


Homo sapiens 


protein tyrosine phosphatase (PTP- 
BAS, type 3) 


368 


43 


885 


U13045 


Homo sapiens 


nuclear respiratory factor-2 subunit 
beta 1 


869 


62 


886 


X52836 


Homo sapiens 


tryptophan hydroxylase (AA I - 444) 


2320 


98 


887 


X51466 


Homo sapiens 


elongation factor 2 


4460 


100 


888 


AB039903 


Homo sapiens 


interferon-responsive finger protein 1 
long form 


1096 


98 


889 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


3130 


100 


890 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 
subunit 


1024 


100 


891 


W67928 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 4. 


391 


100 


892 


AB020598 


Homo sapiens 


peptide transporter 3 


3017 


100 


893 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


4722 


99 


894 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


3606 


96 


895 


A29218 cd 
1 


Homo sapiens 


19-NOV-1998 DNA encoding G- 
protein coupled 7 TM receptor with 
AXOR15 activity. 


2178 


100 


896 


AJ000332 


Homo sapiens 


Glucosidase II 


5063 


99 


897 


X98259 


Homo sapiens 


M-phase phosphoprotein 8 


1085 


100 


898 


X57110 


Homo sapiens 


c-cbl protein 


4849 


99 


899 


X63652 


Homo sapiens 


inter-alpha-trypsin inhibitor heavy 
chain ITIH1 


3376 


98 


900 


X85134 


Homo sapiens 


RB protein binding protein 


2816 


99 


901 


LI 1672 


Homo sapiens 


zinc finger protein 


2047 


58 


902 


Y85565 


Homo sapiens 


Human homologue of UNC-53 (Hs- 
UNC-53/2) sequence. 


369 


83 


903 


X54871 


Homo sapiens 


ras related protein Rab5b 


1094 


100 


904 


Z98265 


Homo sapiens 


plakophilin 3 


4065 


100 


905 


AL035295 


Homo sapiens 


hypothetical protein 


959 


99 


906 


AF051782 


Homo sapiens 


diaphanous 1 


801 


35 


907 


AF208536 


Homo sapiens 


nucleotide binding protein; NBP 


1372 


100 


908 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2365 


98 


909 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2386 


99 


910 


AJ132545 | 


Homo sapiens 


protein kinase 


2921 


100 


911 


AJ132545 


Homo sapiens 


protein kinase 


1637 


99 


912 


AL121733 


Homo sapiens 


hypothetical protein 


1344 


99 


913 


Y67579 


Homo sapiens 


Human death inducer-obliterator 1 
(DIO-1) polypeptide. 


1586 


100 


914 


X87342 


Homo sapiens 


Human giant larvae homologue 


5317 


99 


915 


X87342 


Homo sapiens 


Human giant larvae homologue 


3495 


96 


916 


M94362 


Homo sapiens 


lamin B2 


2357 


93 


917 


AJ011654 


Homo sapiens 


triple LIM domain protein 


3432 


100 


918 


AJ131899 


Rattus 
norvegicus 


proline rich synapse associated 
protein 1 


5776 


88 


919 


AF054986 


Homo sapiens 


putative transmembrane GTPase 


1816 


100 


920 


U95822 


Homo sapiens 


putative transmembrane GTPase 


1237 


100 


921 


Y11588 


Homo sapiens 


apoptosis specific protein 


1492 


100 


922 


X84195 


Homo sapiens 


acylphosphatase 


510 


100 


923 


U72882 


Homo sapiens 


interferon-induced leucine zipper 
protein 


1409 


99 


924 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


925 


AF126245 


Homo sapiens 


acyl-Coenzyme A dehydrogenase-8 
precursor 


2162 


100 
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SEQ 
IB 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

roENTTXY 


926 


AE001968 


Deinococcus 
radiodurans 


hVDOthetical nmt^in 




27 


927 


W81576 


Homo sapiens 


EBV-induced G-protein coupled 
recentor (EBI-2^ nolvnentide 


1778 


100 


928 


U01317 


Homo sapiens 


beta-globin 


687 


94 


929 


X98333 


Homo sapiens 


organic cation transporter 


2933 


100 


930 


Y91444 


Homo ^aniens 


rJltlTlOTl Ca/*rata/1 t\r/\fain (la/tnaitAA 

nmnoti bccretcu proicin sequence 
cuiajucu oy gene hz. ocy iu 

NO: 165. 


1401 


100 


931 


Y91644 


Homo sapiens 


Human QPprpfpH nmtpin uviiipn^ 

A1UUKUJ 3v VI Civil UlUlwill OGUUCIlWG 

encoded by gene 43 SEQ ID 
NO:317. 




1 AA 
100 


932 


D90279. 


Homo sapiens 


collagen alpha 1(V) chain precursor 


\ 569 


39 


933 


Z31560 


Homo sapiens 


sox-2 


i 1587 


96 


934 


AF 147790 


• Homo sapiens 


transmembrane mucin 12 


3047 


99 


935 


Z85996 


Homo sapiens 


match: multiple proteins; match: 
Q08151P28185 Q01111 Q43554; 
match: Q08150 Q40195 P20340 
Q39222; match: Q40368P36412 
•P40393 Q40723; match: CE01798 
Q38923 Q40191 Q41022; match: 
Q39433 Q40177 Q40218 Q08146; 
matcn: r 10949 rl 1023 Q16948 
VJ/Uii /, matcn. 1^25389 P25228 
rzujjo riij/ii, matcn. rijz/o 

Q15771 P36410 P35291;GTP- 
binding 


726 


94 


936 


AB041533 


Homo sapiens 


snerm anrtcpn 




38 


937 


X91906 


Homo sapiens 


VOlta©f*-ff fltpH phlnrMf* inn /*Viranri»l 


lOI A 


i An 

100 


938 


AB03248I 


Homo sapiens 


rlomGOnov tr*flfiQfT*i'nHon factm* 


1 HAA 


i r\f\ 

100 


939 


AF1 1 1 106 


Homo sapiens 


ntnfpin <;prTnp/thrpnmnp nhncnhotacp 
piuigui owlulw LUX wULlLUC pUUopilatabC 

4 regulatory subunit 1 


40 oz 


AA 

99 


940 


Y 17999 


Homo saoiens 


Ovrlf 1 R nrnfpin Irtnncp 


mi 


Art 

99 


941 


AF305872 


Homo sapiens 


thyroglobulin 


455 


92 


942 


AF263462 


Homo ^aniens 




coin 
5939 


99 


943 


AK024442 


Homo sapiens 


FLJ00032 protein 


1616 


61 


944 


Y35911 


Homo *?anipn^ 


j^aiciiucu nunian sccreteQ proicin 


262 


35 


945 


AB015320 


Homo sapiens 


sigmalB subunit of AP-1 clathrin 

adantnr rnmntpY 


599 


71 


946 


Z82287 


Caenorhabditis 
elegans 


ZK550 2 




35 


947 


D84223 


Homo sapiens 


leucvl tRNA svnthpta<ip 


OzU/ 


no, 

99 


948 


U49057 


Rattus 
norvegicus 


rA9 


3846 


62 


949 


AK000568 


Homo **aoienQ 


uuimiivu piuiciu pruuuci 


1659 


100 


950 


AL021578 


Homo oanipnc 


ujhjjuiz.o.i ^uncnaracierizea 

hvnothalamiii nrnfpin f'ionfrxrm 1 \\ 


257 


42 


951 


AB032435 


Homo saoien<5 


dependent inorganic phosphate 
co transporter 


jUoj 


99 


952 


AF1 10532 


Homo sapiens 


uncoupling protein UCP-4 


1561 


100 


953 


X83587 


Mus musculus 


1A13 protein 


1420 


59 


954 


AL031665 


Homo sapiens 


dJ545L17.5.1 (novel protein) 


386 


53 


955 


Y87600 


Homo sapiens 


Human fatty acid synthase-like 
protein (HFASLP). 


2377 


100 


956 


Y99421 


Homo sapiens 


Human PR01433 (UNQ738) amino 
acid sequence SEQ ID NO:292. 


522 


55 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


957 


U68535 


Mus musculus 


aldo-keto reductase 


451 


73 


958 


AC007067 


Arabidopsis 
thaliana 


T10O24.10 


1594 


57 


959 


U72194 


Mus musculus 


muskelin 


3947 


99 


960 


AE003661 


Drosophila 
melanogaster 


CG15168 gene product 


277 


54 


961 


X80332 


Mus musculus 


rab20 


983 


82 


962 


Y67315 


Homo sapiens 


Human secreted protein BL8913 
amino acid sequence. 


3916 


99 


963 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 
amino acid sequence. 


3916 


99 


964 


L32602 


Rattus 
norvegicus 


homeodomain 159..341 


1821 


96 


965 


Z97832 


Homo sapiens 


dJ329A5.3 (KIAA06460 protein) 


3581 


99 


966 


W88995 


Homo sapiens 


Polypeptide fragment encoded by 
gene 146. 


176 


39 


967 


U12465 


Homo sapiens 


ribosomal protein L35 


604 


100 


968 


AF151803 


Homo sapiens 


CGI-45 protein 


1101 


78 


969 


W74865 


Homo sapiens 


Human secreted protein encoded by 
gene 137 clone HMWIF35. 


1348 


98 


970 


L21936 


Homo sapiens 


succinate dehydrogenase flavoprotein 
subunit 


703 


100 


971 


AJ133521 


Drosophila 
buzzatii 


protease, reverse transcriptase, 
ribonuclease H, integrase 


194 


23 


972 


AC006017 


Homo sapiens 


N-acetylgalactosaminyltransferase; 
similar to Q10473 (PID:g 1709559) 


3271 


100 


973 


Z81317 


Schizosacchar 
omyces pombe 


DNA2-NAM7 helicase family 
protein 


685 


31 


974 


M17885 


Homo sapiens 


acidic ribosomal phosphoprotein (P0) 


792 


100 


975 


U22829 


Mus musculus 


P2Y purinoceptor 


399 


40 


976 


AL132772 


Homo sapiens 


dJ1013A22.1 (hepatic nuclear factor 
4, alpha) 


2466 


99 


977 


AC003973 


Homo sapiens 


ZNF91L 


1550 


43 


978 


J04031 


Homo sapiens 


MDMCSF (EC 1.5.1.5; EC 3.5.4.9; 
EC 6.3.4.3) 


2824 


63 


979 


AF136715 


Homo sapiens 


taxol resistant associated protein 


217 


76 


980 


AF136715 


Homo sapiens 


taxol resistant associated protein 


306 


95 


981 


Z92822 


Caenorhabditis 
elegans 


ZK520.1 


1109 


44 


982 


AJ295149 


Homo sapiens 


putative dipeptidase 


1564 


99 


983 


AL021331 


Homo sapiens 


dJ366N23.3 (KIAA0173 and 
Tubulin-Tyrosine Ligase LIKE) 


1492 


100 


984 


AL161501 


Arabidopsis 
thaliana 


putative adenosine deaminase 


370 


38 



TABLE 3 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


2 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 4.259e-14 97-120 


3 


BL00298 


Heat shock hsp90 proteins family 
proteins. 


BL00298A 10.97 1.000e-4074- 
1 19 BL00298E 27.30 1 .000e-40 
321-376 BL00298F 11.21 l.OOOe- 
40 409-464 BL00298H 20.50 
1.000e-40 553-607 BL00298C 
16.40 2.286e-40 186-230 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00298B 15.64 1.290e-39 134- 
181 BL00298G 24.57 5.345e-39 
465-520 BL002981 30.07 7.81 8e- 
34 661-715 BL00298D 17.97 
6.226e-33 242-282 


4 


PR00237 


RHODOPSIN-LIKE GPCR 

OI rDDD 17 A X JTW1 V C T^VT A TI TT> T? 

oUriiKrAMiLY oIGNATURjE 


PR00237A 11.48 4.316e-13 57-82 


5 


PD02454 


! ! ! ! PROTEIN ALU SUBFAMILY 
WARNING ENTRY NUCLEAR 
PHOSPHO. 


PD02454B 11.61 4.309e-17 75- 
103 


0 


DM00864 


EGF-LIKE DOMAIN. 


DM00864A 15.21 7.429e-09 98- 
119 


7 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 11.48 1.750e-ll 29-54 
PR00237D 8.94 7.000e^)9 138- 
160 PR00237B 13.50 8.250e-09 
61-83 


9 


PF00855 


PWWP domain proteins. 


PF00855 13.75 5.667e-l 5 272-289 


10 


BL00139 


Eukaryotic thiol (cysteine) proteases 
cysteine proteins. 


BL00139D 9.244.400e-ll 391- 
408 BL00139A 10.29 7.51 le-09 
67-77 


12 


BL01113 


Clq domain proteins. 


BL01113B 18.26 9.294e-19 689- 
725 BL01113C 13.184.857e-ll 
757-777 BL0lll3D7.47 2.161e- 
10 790-800 


13 


BL01113 


Clq domain proteins. 


BL01113B 18.26 3.813e-14 599- 
635 BL01113C 13.18 4.857e-ll 
667-687 BL01113D7.47 2.161e- 
10 700-710 


14 


BL00594 


Aromatic amino acids permeases 
proteins. 


BL00594A 16.75 6.53 le- 10 50-94 


15 


BL01047 


Heavy-metal-associated domain proteins. 


BL01047B 19.73 4.913e-13 707- 
728 


16 


PR00625 


DNA J PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 7.462e- 18 310- 
330 PR00625B 13.48 3.939e-15 
340-361 


18 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 3.700e-09 144- 
162 


20 


PR00741 


GLYCOSYL HYDROLASE FAMILY 
29 SIGNATURE 


PR00741D 16.11 9.082e-21 175- 
195 PR0074 IF 14.66 9.262e-21 
243-265 PR00741B 14.23 I.947e- 
18 128-145 PR00741G 9.29 
2.180e-17 3 18-340 PR00741C 
9.16 7.328e-17 147-166 
PR00741H 1032 2.141e-13 351- 
374 PR00741A9243.596e-13 
89-105 PR00741E 13.39 3.535e- 
12 215-232 


22 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.647e-20 117- 
148 BL00107B 13.31 1.000e-16 
182-198 


23 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
157 


24 


BL00107 


Protein kinases ATP-binding region 

nrntpinc 

pi VJVCUlo. 


BL00107A 18.39 1.600e-23 126- 

1 ^7 
I J 1 


27 


BL00239 


Receptor tyrosine kinase class II proteins. 


BL00239B 25.15 2.324e-16 91- 
139 


28 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.250e-10 681-694 
BL00018 7.41 6.400e-10 717-730 


29 


BL00018 


EF-hand calcium-binding domain 


BL00018 7.41 3.250e-10 681-694 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






proteins. 


BL00018 7.41 6.400e-10 717-730 


30 


BL01113 


Clq domain proteins. 


BL01 1 13A 17.99 9.308e-09 54-81 


33 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01 168L 9.47 1.667e-09 401- 
416 


34 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01 168L 9.47 L667e-09 41 1- 
426 


36 


PR00426 


C5A-ANAPHYLATOXIN RECEPTOR 
SIGNATURE 


PR00426D 10.59 3.618e- 12 110- 
122 


37 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 2.049e-10 1080- 
1135 


38 


BL00350 


MADS-box domain proteins. 


BL00350 20.79 1.000e-40 1-55 


40 


BL00123 


Alkaline phosphatase proteins. 


BL00123B 19.31 l.OOOe-40 90- 
133 BL00123C 24.61 1.000e-40 
145-195 BL00123E 22.25 I.OOOe- 
40 304-358 BL00123G 26.01 
1.000e-40 438-488 BL00123F 
19.03 8.714e-35 364-399 
BL00123A 10.80 9.000e-24 52-77 
BL00123D 12.73 1.000e-17 216- 
229 


44 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.800e-14 346-359 
PD00066 13.92 4.600e-14 486-499 
PD00066 13.92 l.OOOe- 13 374-387 
PD00066 13.92 6.000e-13 458-471 
PD00066 13.92 2.714e-12 234-247 
PD00066 13.92 3.143e-12 430-443 
PD00066 13.92 8.714e- 12 514-527 
PD00066 13.92 3.739e-ll 402-415 
PD00066 13.92 2.038e- 10 318-331 


45 


DM00973 


3 kw RESISTANCE BENOMYL 
YLL028 W CYCLOHEXIMIDE. 


DM00973A 21.17 2.946e-10 180- 
217 


47 


BL00649 


G-protein coupled receptors family 2 
proteins. 


BL00649C 17.82 1.682e-10 475- 
501 BL00649B 20.68 7.387e-09 
417-463 


50 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e- 16 445-458 
PD00066 13.92 5.846e-15 305-318 
PD00066 13.92 LOOOe- 14 221-234 
PD00066 13.92 LOOOe- 14 417-430 
PD00066 13.92 2,800e-14 249-262 
PD00066 13.92 2.800e-14 277-290 
PD00066 13.92 8.800e- 14 333-346 
PD00066 13.92 9.400e-14 361-374 
PD00066 13.92 4.000e-13 389-402 
PD00066 13.92 6.571e-12 473-486 


51 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 l.OOOe-40417- 
464 BL00226B 23.86 3.348e-35 
251-299 BL00226C 13.23 1.429e- 
24 316-347 BL00226A 12.77 
1.857e-15 151-166 


52 


PR00217 


43 KD POSTSYNAPTIC PROTEIN 
SIGNATURE 


PR00217C 10.91 5.648e-09 133- 
149* 


53 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 L000e-40 143- 
191 BL00232A 27.72 2.350e-28 
49-82 BL00232B 32.79 7.052e-21 
252-300 BL00232C 10.65 6.625e- 
20 250-268 BL00232B 32.79 
1.3l4e-l 1367-415 BL00232C 
10.65 9.308e-10 470-488 


54 


BL00303 


S-100/ICaBP type calcium binding 


BLO03O3B 26.15 8.759e-23 125- 
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protein. 


162 BL00303A 21.77 1.000&-21 " 
82-119 


58 


PR00378 


INOSITOL PHOSPHATASE 


PR00378D 16.86 1.00Qe-15 242- 
261 PR00378B 13.80 9.250e- 13 
1U9-1Z9 


59 


PR00425 


BRADYKJNIN RECEPTOR 
SIGNATURE 


PR00425C 13.23 9.040e-12 120- 
140 


60 


BL00280 


Pancreatic trypsin inhibitor (Kunitz) 
family proteins. 


BL00280 24.61 6.727e-38 238-282 
BL00280 24.61 1. 5 14e-3 0294-338 


65 


BL01019 


ADP-ribosylation factors family proteins. 


BL01019A 13.20 1.222e-ll 43-83 


68 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237E 13.03 5.091e-13 188- 
212 PR00237G 19.63 7.207e-13 
268-295 PR00237All.48 4.375e- 
11 24-49 PR00237C 15.69 
3.057e-10 101-124 PR00237D 
8.94 4.750e-l 0137-159 
PR00237F 13.57 5.364e-10 230- 
255 PR00237B 13.50 9.43 8e- 10 
57-79 


70 




rKU I JblN ZINC r INCrKR ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.93 8e-28 31-70 


71 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 


PR00830A8.41 8.759e-12 348- 
368 


72 


BL00120 


Lipases, serine proteins. 


BL00120B ll.37 2.149e-10 148- 
163 


n 


rKUO /5i 


1 - AMINOC YCLOPROPANE- 1 - 
CARBOXYLATE SYNTHASE 
oIvjNAIURE 


PR00753E8.01 3.552e-ll 191- 
216 PR00753D 6.85 2.778e-09 
131-153 


78 


PR00506 


D21 CLASS N6 ADENINE-SPECIFIC 

1"YXT A X A I_ w l K l r\7~T TD A XtPrpT> i nr 

UNA Mb I H YLTRANSFERASE 

Q f fTM A TT ID "C 

olOJNAl UKb 


PR00506C 19.40 8.017e-0996- 
119 


82 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.571e-16 436- 
467 


©*T 


dLAjKjO fj 


Sigma-54 interaction domain proteins 
ATP-binding region A proteins. 


BL00675A 24.86 8.800e-10 256- 
300 


85 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 2286e-30 117-160 


87 


BL00250 


TGF-beta family proteins. 


BL00250A 21.24 6.786e-36 264- 
300 BL00250B 27.37 1.450e-26 
328-364 


01 




— — — — — 

Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.250e-17 10-35 
BL00215A 15.82 6.000e~16 221- 
246 BL00215A 15.82 7.857e-12 
108-133 BL00215B 10.44 9.526e- 

111 £0 lOl 

11 168-181 


92 


RT 00027 


nuincuDUA uuiJiaiii proteins. 


OL00027 26.43 9.526e-24 324-367 


95 


PR00094 


ADENYLATE KINASE SIGNATURE 


PR00094C 12.94 1.000e-08 119- 

IdO 


96 


PD02327 


GLYCOPROTEIN ANTIGEN 

* i\i-i^UXVOVJl\. JU.V11V1U IN VJVJTJ-<W« 


PD02327B 19.84 2.091e-09 143- 

1 A.C 


97 


BL00752 




UL0U752B 19.17 7.309e-O9 28-72 


98 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876B 7.66 2.268e-10 135- 
149 


99 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.824e-12 122- 
141 


100 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 7.429e-31 1 18-161 


101 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 6.870e-12 370-387 
BL00028 16.07 6.885e-ll 398-415 
BL00028 16.07 8.269e-ll 342-359 
BL00028 16.07 4.300e-10 229-246 
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BL00028 16.07 6. lOOe- 10 258-275 


102 


PR00048 


C2H2-TYPE ZINC FINGER 
SIGNATURE 


PR00048A 10.52 7.750e-14 665- 
679 PR00048A 10.52 8.500e-14 
581-595 PR00048A 10.52 9.250e- 
14 637-651 PR00048A 10.52 
2.059e-12 609-623 PR00048A 
10.52 2.588e-12 469-483 
PR00048A 10.52 7353e-12 553- 
567 PR00048A 10.52 2.895e- 11 
525-539 PR00048A 10.52 4.3 16e- 
11 441-455 PR00048A 10.52 
5.263e-l 1413-427 PR00048B 
6.02 2. 125e-10 569-579 
PR00048B 6.02 4.938e-10 513- 
523 PR00048A 10.52 5.696e-10 
497-51 1 PR00048B 6.02 8.875e- 
10 429-439 PR00048B 6.02 
1.000e-09 457-467 PR00048B 
6.02 6.684e-09 485-495 


103 


PR00195 


DYNAMIN SIGNATURE 


PR00195A 1 1.94 5.364e-22 31-50 
PR00195B 9.47 1.783e-21 56-74 
PR00195C 11.50 3.455e-21 126- 
144 PR00195D 11.76 8.714e-21 
175-194 PR00195F 16.20 8.500e- 
20217-237 PR00195E9.82 
8.650e-20 194-211 


104 


BL01113 


Clq domain proteins. 


BL01113A 17.99 1.865e-09 121- 
148 BL01113A 17.99 5.846e-09 
82-109 


105 


BL00420 


Speract receptor repeat proteins domain 
proteins. 


BL00420A 20.42 6.400e-l 1 70-99 
BL00420A 20.42 8.525e-10 73- 
102 BL00420A 20.42 5.708e-09 
85-114 


108 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 27-41 
PR00860A 5.46 5.500e-165-18 
PR00860C 9.61 1.474e- 14 41-51 


112 


BL01031 


Heat shock hsp20 proteins family profile. 


BL01031C 17.68 6.400e-10 122- 
147 


114 


DM01840 


kw SPAC24B1 1.09 R07E5.13. 


DM01840B 22.04 2.688e-40 59- 
103 DM01840A 10.95 9.57Ie-13 
31-43 


115 


BL01126 


Elongation factor Ts proteins. 


BL01126A 18.48 2.317e-30 46-89 
BL01126B 13.15 7.387e-19 116- 
135 BL01 126C 9.20 9.735e-l 1 
190-203 


[ 116 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 4.375e-21 35-85 


118 


BL00437 


Catalase proximal heme-ligand proteins. 


BL00437A 18.82 1.000e-40 49- 
101 BL00437B 1628 1.000e-40 
114-168 BL00437C 21.86 l.OOOe- 
40190-239 BL00437D 25.72 
1.000e-40 248-301 BL00437E 
23.95 1.000e-40 327-379 


119 


BL00140 


Ubiquitin carboxy 1-term inal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 8274e-14 164- 

*)AQ DT AA^/fA^ 1 1 OA C AAA** 1 A 

20o DJLrU0I40C 1 l.oU 5.444e-10 
77-102 


120 


BL00224 


Clathrin light chain proteins. 


BL00224B 16.94 6.712e-10 95- 
148 


122 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 1.000e-40 16-62 


123 


PR00041 


CAMP RESPONSE ELEMENT 


PR00041D 7.95 2.906e-09 24-41 



155 



WO 01/57190 



PCT/USO 1/04098 



SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






BINDING (CREB) PROTEIN 
SIGNATURE 




124 


PR00041 


CAMP RESPONSE ELEMENT 
BINDING (CREB) PROTEIN 
SIGNATURE 


PR00041D 7.95 2.906e-09 24-41 


125 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061C 7.86 3.250e-102l2- 
222 


126 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.400e-25 251-290 


127 


PR00318 


ALPHA G-PROTEEN (TRANSDUrrisn 
SIGNATURE 


srssxivjioiJ lo.zo i.yuue-j4 zl9r 
248 PR00318B 14.793.455e-27 
168-191 PRftOllRP 19 00 7 Anna 

23 197-215 PR00318A7.84 
1 600e- 19 35-5 1 PR003 1 8F 7 9^ 
2.500e-12 265-275 


128 


PR00927 


ADENINE NUCLEOTIDE 
TRANSLOCATOR 1 SIGNATURE 


PR00927E 14.93 9.743 e- 10 67-89 
PR00927B 14.66 4.575e-09 69-91 


130 


BL00824 


Elongation factor 1 beta/betaVdelta chain 
proteins. 


BL00824B 9.21 7.750e-22 133- 
153 


131 


BL00824 


Elongation factor 1 betaftetaYdelta chain 
proteins. 


BL00824C 14.58 1.000e-40 166- 

904 RT C\(\9DAT\ 1 a c\A 1 A9 1 q 

204-239 BL00824B 9.21 7.750e- 
22 m-is^ ri oor94f 19 40 

1.000e-19 247-263 


132 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B4.88 9.222e-13 1209- 
1228 


133 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1 168- 
1187 


134 


PR00708 


ALPHA- 1 -ACID GLYCOPROTEIN 
SIGNATURE 


ppoft70fir> 1/1 1 nnna 0*7 

JrJtv.UV/UoLI 14.0/ l.UUUe-ZV 141- 

168 PR00708C 11.77 1.643e-25 

08-170 PR0070RR 1^ 1^9 1 7/Ia_ 

24 73-95 PR00708E 13.33 

1 600e-9l 1RQ-907 PRnn7fi8A 

14.40 2.636e-21 51-70 


135 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR0010QR 19 97 ft AfSLt>-\*\ 19/C 
145 


136 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 3.250e- 10 201- 
217 


137 


BL00471 


Small cytokines (intercrine/chemokine) 
C-x-C subfamily signat. 


BL00471 23.92 7.480e- 10 42-90 


140 


PR00205 


CADHERIN SIGNATURE 


PR00205B 11.39 5.582e-10328- 
346 PR00205B 11.39 9.018e-10 
543-561 


141 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 7.704e-09 976- 
1027 


143 


PR00979 


TAFAZZIN SIGNATURE 


PR00979E 10.83 5.950e-26 192- 

91 A PPnno7QA 1 1 oi c *vii^ 
zi*f rSsX)\)y fyA 11.5*1 o. //3©-25 

63-83 PR00979C 12.16 6.400e-19 
10R-19A PPnno7<yn 10 to t occ« 

19 170-185 PR00979F 10.14 
3.382e-15 230-244 PR00979B 
15.59 5.636e-15 94-106 


145 


DM00686 


kw REPLICATION REP 28K 17.7K. 


DM00686C 14.14 7.720e-09 111- 
131 


146 


PR00604 


CLASS IA AND IB CYTOCHROME C 
SIGNATURE 


PR00604D 15.86 1.000e-17 87- 
104 PR00604B 12.73 9.591e-16 
57-73 PR00604C 10.21 8.200e-12 
73-84 PR00604E 10.13 1.000e-ll 
106-117 PR00604A 11.13 8.800e- 
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11 44-52 PR00604F 8.60 l.OOOe- 
IK) iZo-loZ 


147 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.864e-15 266- 
297 BL00107B 13.31 6.143e-ll 
335-351 


148 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 8.448e-09 67-81 


149 




^TrrNATTTRT? 
01VJlN/\. 1 UivE» 


PR00069D 19.36 1.857e-30 187- 
217 PR00069A 16.01 7.429e-25 
41-66 PR00069E18.143.100e-22 
235-260 PR00069C 16.03 7.000e- 
20 151-169 PR00069B 11.33 
o.U71e-19 101-120 


150 


BL00027 


Tlomeobox' domain proteins. 


BL00027 26.43 2.688e-27 139-182 


151 


PD02906 


SYNTHASE I PSEUDOURIDYLATE 


PD02906C 24.17 7.070e-22 165- 
200 PD02906B 15.35 8.393e-15 
114-127 PD02906A 10.84 6.500e- 
09 71-84 


153 


BL00479 


a iiur Doi csiers / uiacyigiyceroi Dinaing 
domain proteins. 


Bi,UU479A 19.86 5.091e-12 891- 
914 BL00479B 12.57 L837e-ll 
915-93 1 


158 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 6.786e-31 143-186 


160 


BI 0049? 


vjianins proieins. 


BL00422C 16.18 7.750e-12 420- 
448 


162 


PR00625 


DNAJ PROTEIN FAMILY 

QTnMATTrRT? 
olVJlN A A UJtvJtl 


PR00625A 12.84 9.297e-ll 62-82 


164 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 6.182e-10 347- 
386 


166 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 83-97 
PR00860A 5.46 1.000e-18 61-74 
PR00860C9.61 1.900e- 15 97-107 


167 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.052e-09 196- 
218 


169 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 316- 
353 BL00514G 15.98 2.241e-34 
471-501 BL00514H 14.95 6.571e- 
27 510-535 BL00514E 14.28 
1273e-16 388-405 BL00514D 
15.35 9.100e-15 369-382 
BL00514B 16.42 4.857e-14 260- 
276 BL00514F 11.65 9.690e-14 
416-431 BL00514A 11.68 8.200e- 
11 149-159 


170 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 268- 
305 BL00514G 15.98 2.241e-34 
423-453 BL00514H 14.95 6.571e- 
27 462-487 BL00514E 14.28 
1.273e-16 340-357 BL00514D 
15.35 9.100e-15 321-334 
BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 
368-383 BL00514A 11.68 8.200e- 
11 101-111 


171 


BL00514 


Fibrinogen beta and eamma chains P- 
terminal domain proteins. 


DJjUUJ IHVJ 1 J.70 Z.Z*Ho-j*J JOJ- 

415 BL00514H 14.95 6.571e-27 
424-449 BL00514C 17.41 4.632e- 
24 230-267 BL00514E 14.28 
1.273e-16 302-319 BL00514D 
15.35 9.100e-15 283-296 
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BL00514B 16.42 4.857e-14 212- 

OO Q DI AAC 1/11? t i C C O ^"rvrt * j 

zzo olvUU3l4r 1 1.65 9.690e-I4 
11 101-111 


173 


BL00027 


'Homeobox' domain proteins. 


Dj-ruuuz / zo/u y.«wue-zy 119-162 


174 


DM01970 


0 lew ZK632.12 YDR313C 
ENDOSOMAL in. 


DM01970B 8.60 5.119e-15 1391- 


176 


BL00773 


Chi tin as es family 19 proteins. 


BL00773C 9.42 8.000e-09 2-16 


182 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


jrAvuuiuyD iz.z/ y.ioje-14 141- 
160 


183 


PD01937 


DNA PROTEIN POLYMERASE 
ENDONUCLEASE DNA-. 


ruviyj /A O.oo J.4/_>e-09 221- 
232 


185 


BL00845 


CAP-Glv domain nroteirK 


t>L.Uuo4j 16.43 2.946e-23 247-272 
BL00845 16.43 1.628e-21 107-132 


186 


PR00452 


SH3 DOMAIN SIGNATURE 


rAvuwDzjo 1 1.03 o.33oe-l 1 525- 
541 


187 


PR00452 


SH3 DOMAIN SIGN ATI FRF 


DTJAA/t^OD 11 £C £ COO- 11 a rtT 

rKUlWoZo 1 l.o 5 o.5i oe-1 1 497- 
513 


188 


DM01803 


1 HERPESVIRUS GLYCOPROTEIN H. 


DM01 803A 10.51 1.000e-09 
1081-1102 


189 


PF00651 


BTB (also known as BR-C/Ttk) domain 
proteins. 


PF00651 15.00 5.091e-15 69-82 


190 


PR00194 


l RKJrKJP/L I WolIN olOINA 1 U Kb 


PR00194C6.38 1.900e-35 145- 
174 PR00194E 8.74 3.250e-30 
231-257 PR00194D9.57 1.500e- 
26 175-199 PR00194B 10.24 
5.200e-24 120-141 PR00194A 
7.50 4.857e-21 84-102 


192 


PD02042 


IRON-SULFUR ELECTRON 
TRANSPORT AROMATir 
HYDROCARB. 


PD02042B 16.75 5.154e-09 131- 
1 4o rDUzU42A 21.13 5.909e-09 
94-121 


193 


PR00021 


SMALL PROLINF-RirR PROTPrM 
SIGNATURE 


rKUUU21A4.31 2.200e-102-15 


195 


BL00463 


Funeal Znf2VCvsf61 hiniiHfyir Hncter 

domain proteins. 


QT AAA/ro 0 c ATI*. An i i 1 

tJJLUU4oi o.zZ 5.071e-09 1 1 1-123 


196 


PR00118 


BETA-LACTAMASF CT A9<? A 
SIGNATURE 


rKUUUor 16.42 9.3 86e-09 165- 
181 


197 


DM00215 


PROLINE.RICH PP.OTPT1SJ ^ 


1 'lK AAAO 1 C 1 A vfl c A*\ A _ aa #»% . 

UMUUZ13 19.43 5.424e-09 234- 
267 


198 


BL00660 


Band 4.1 family domain proteins. 


BL00660A 31.50 5.500e-l 1 714- 
767 


199 


BL00282 


Kazal serine protease inhibitors family 


BL00282 16.88 8.820e-13 70-93 


202 


PR00009 


TYPE I FGF SIGN ATT FRF 

AAA Aw A AJrVJA VJAVJ J^lxV X UJ\C 


DO A A AAA A 1 A 1 c c O A c _ -i t* r\*t t 

rKvvvvyA 14.15 5.345e-15 971- 
987 PR00009C 14.1 1 8.773e-13 

QQ£_1AfiO DDAAAAAFV 1*Z oi 

8.000e-ll 1008-1018 PR00009C 

1/111 1 COTa AA OAO AAi 


203 


BL00025 


P-type Trefoil 1 domain proteins. 


BL00025 17.17 4.536e-19 38-59 


205 


BL00018 


FF-hflnH Aflfp.illTYi-hfnrh'na Hnmarn 
a-»a uiuiii \xiiviuiu— UAUUiug uuillaui 

proteins. 


rJLUUUlo 7.41 7.300e-10 165-178 


206 


PR00168 


SLOW VOLTAGE-GATED 
POTASSIUM CHANNFT ^TfiNATTTPF 


PR00168D 12.88 6.865e-ll 67-86 


207 


BL00025 


P-type Trefoil' domain proteins. 


BL00025 17.17 3.423e-20 39-60 
BL00025 17.17 8.750e-16 88-109 


209 


BL00646 


Ribosomal protein S 13 proteins. 


BL00646B 21.42 6.100e-30 110- 
143 BL00646A 25.82 6.192e-29 
14-62 


210 


PR00138 | 


MATRDON SIGNATURE 


PR00138D 16.56 3.605e-25 279- 
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305 PR00138C 16.41 3.000e-24 
218-247 PR00138E6.018.714e- 
13 314-328 PR00138A 15.14 
9.538e-13 134-148 PR00138B 
15.82 4.522e-12 188-204 


211 


DM01206 


CORONAVIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 8.429e-12 386- 
406 DM01206B 10.69 1.247e-10 
384-404 DM01206B 10.69 
5.068e-10 388-408 


212 


PD01941 


TRANSMEMBRANE 
COTRANSPORTER SYMP. 


PD01941A 14.81 L000e-40 163- 
217 PD01941B 15.02 9.705e-30 
420-467 PD01941E 15.92 8.714e- 
23 837-884 PD01941C 19.96 
8.200e-20 508-563 PD01941D 
27.18 1.600e-16 661-710 
PD01941F 28.52 9.645e-15 1005- 
1060 


213 


BL00362 


Ribosomal protein SI 5 proteins. 


BL00362 24.67 8.313e-09 330-373 


214 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL001152 3.12 2.125e-09 1 178- 
1227 BL001 15Z 3.12 6.096e-09 
1164-1213 


215 


BL00038 


Myc-type, 'helix-loop-helix' dimerization 
domain proteins. 


BL00038B 16.97 7.600e-18 125- 
146' BL00038A 13.61 l.474e-13 
102-118 


216 


BL01108 


Ribosomal protein L24 proteins. 


BL01 108A 20.33 2.241e-22 49-82 
BL01108B 11.40 8.457e-10 96- 
107 


217 


PR00381 


KINESIN LIGHT CHAIN SIGNATURE 


PR00381A9.55 1.321e-10360- 
378 


222 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 2.358e-26 1166- 
1203 BL00514G 15.98 9.000e-15 
1289-1319 BL00514D 15.35 
6.936e-12 1207-1220 BL00514F 
11.65 4.288e-10 1253-1268 
BL00514H 14.95 8.636e-10 1318- 
1343 


223 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66 1.000e-40 93- 
139 BL00325A 24.83 9.333e-24 
61-93 


224 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 1.450e-10 231-244 


225 


PF01329 


Pterin 4 alpha carbinolamine dhydratase. 


PF01329B 18.52 1.692e-18 67-92 


228 


BL00211 


ABC transporters family proteins. 


BL00211B 13.37 6.250e-18 1033- 
1065 BL00211B13.37 8.875e-18 
2045-2077 BL00211A 12.23 
1.900e-09 931-943 


230 


PR00761 


BINDIN PRECURSOR SIGNATURE 


PR00761A 5.81 9.366e-09 275- 
292 


231 


PR00049 


WDLM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.500e-I0 54-69 


232 
• 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 1.978e-10 109- 
160 BL00412D 16.54 4.122e-09 
133-184 


233 


BL01210 


Caveolins proteins. 


BL01210B 13.92 8.129e-09 106- 
156 


236 


BL00939 


Ribosomal protein Lie proteins. 


BL00939F 17.27 5.393e-09 861- 
891 


238 


BL01252 


Endogenous opioids neuropeptides 
precursors proteins. 


BL01252D 18.25 3.571e-28 205- 
233 BL01252B 19.09 5.034e-27 
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37-67 BL01252C 18.10 L621e-21 
164-190 BL01252A 14.22 7.107e- 

IO l t rj t f 


239 


BL00302 


Eukaryotic initiation factor 5A hypusine 
proteins. 


BL00302 14.81 1 .000e-40 25-79 


240 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 8.851e-13 26-49 


241 


PD02929 


ADHESION GLYCOPROTEIN 
PRECURSOR I. 


PD02929A 28.27 4.529e-09 235- 
289 


243 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINffFR MPT AT -RTxmrMr: xtt I 


PD01066 19.43 8.527e-25 11-50 


244 


BL01270 


Band 7 protein family proteins. 


BL01270C 16.91 6.745e-17 115- 
144 BL01270B 18.74 6.857e-17 
76-115 BL01270E 13.03 6.016e- 
15 182-211 BL01270D 20.87 

A 1 £A A H 1 A A 1 OO 

y.loOe-13 1 44-182 


245 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 6.305e-12 253- 
308 PF00791B 28.49 1.909e-ll 
427-482 PF00791B 28.49 2.65 le- 
09 179-234 PF00791B 28.49 
3.890e-09 112-167 


246 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.500e-13 277-290 
PD00066 13.92 9.143e-J2 193-206 
PD00066 13.92 5.304e- 11 165-178 
PD00066 13.92 6.478e-l 1 249-262 
PD00066 13.92 3.423e- 10 221-234 


247 


BL00406 


Actins proteins. 


BL00406D 12.58 6.400e-20 465- 
520 BL00406B5.474.857e-14 
249-304 BL00406E8.44 1.000e- 
11522-572 BL00406C6.75 
j.449e-l 1 313-368 


248 


BLQQ951 


ER lumen protein retaining receptor 
proteins. 


BL00951C 19.35 1. 000e-40 1 12- 
161 BL00951A15.10 7.750e-39 
21-57 BL0095 ID 13.94 6.000e-38 
161-196 BL00951B 14.23 3.100e- 
3157-88 


252 


BL01113 


Clq domain proteins. 


BL01113A 17.99 9.129e-15 200- 
227 BL01113A 17.99 4.818e-14 
194-221 BL01113A17.997.818e- 
14 182-209 BL01113A 17.99 
1.730e-l3 185-212 BL01113A 
17.99 6.595e-13 191-218 
BL01 1 13A 17.99 6.077e-12 203- 
230 BL01 1 13A 17.99 9.l82e-l 1 
179-206 BL01 1 13A 17.99 2.532e- 
iu wo-zOi BL01H3A 17.99 
9.043e-10218-245 BL01113A 

T7 OO O 1AOAA *^0^ 

i / .yy y.«tzoe-iu 209-Z36 
BL01113A 17.994.115e-09 137- 
164 


257 


BL00845 


t^AP— tilv Homain nrntfvn c 


DLrU0543 16.43 1.837e-21 466-491 


259 


PR00248 


METABOTROPIC GLUTAMATE 
GPCR SIGNATURE 


PR00248G 12.67 2.688e-09 53-78 


260 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 441-452 
BL00678 9.67 5.800e-10 481-492 
BL00678 9.67 8.800e-10 358-369 


261 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 415-426 
BL00678 9.67 5.800M0 455^166 
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BL00678 9.67 8.800e-10 332-343 


262 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 468-479 
BL00678 9.67 5.800e-10 508-519 . 
BL00678 9.67 8.800e-10 385-396 


263 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002B 15.18 2.200e-10415- 
429 


264 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 3.040e-12 94- 
130 


265 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14 438-470 


266 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14 279-31 1 


267 


BL00567 


Phosphoribulokinase proteins. 


BL00567A 10.66 1. 16 le-12 36-55 


269 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 2.688e-28 92- 
128 BL00049B 18.42 6.806e-24 
54-86 BL00049A 13.86 8.333e-19 
19-42 BL00049D 13.47 5.765e-12 
129-140 


272 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 9.735e-12 14-58 


273 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 1.911e-09 819- 
832 


275 


PR00179 


LEPOCALEN SIGNATURE 


PR00179B 9.56 2.895e-13 124- 
137 PR00179A 13.78 3.250e-l 1 
36-49 PR00179C 19.02 6.040e-ll 
154-170 


276 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 8.364e-17 22-44 
PR00449C 17.27 1.000e-13 62-85 
PR00449E 13.50 4.000e-12 172- 
195 PR00449B 14.34 5.680e-10 
45-62 


277 


BL00140 


Ubiquitin carboxyl- terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 1.000e-40 161- 
205 BL00140C11.80 9.053e-30 
79-104 BL00140A 15.96 9.400e- 
28 5-35 BL00140B 12.29 4.649e- 
17 37-55 


278 


PD02712 


ELEMENT TRANSPOSASE FOR 
TRANSPOSON TRANSPOSABLE. 


PD02712A 23.03 8.013e-09 47-83 


279 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.474e-09 100-111 


282 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 4.767e-21 864- 
898 


283 


BL00048 


Protamine PI proteins. 


BL00048 6.39 9.550e-09 56-83 | 


286 


PR00081 


GLUCOSE/RIBITOL 
DEHYDROGENASE FAMILY 
SIGNATURE 


PR00081A 10.53 1.878e-ll 36-54 


287 


PR00310 


ANTIPROLIFERATIVE PROTEIN 
BTG1 FAMILY SIGNATURE 


PR00310B 10.59 4.23 le-17 29-59 
PR00310D 9.10 6.679e-16 89-119 


289 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-36 37-76 


293 


BL00979 


G-protein coupled receptors family 3 
proteins. 


BL00979L 20.63 3.800e-12 111- ! 
152 


295 


PD02411 


PROTEIN TRANSCRIPTION 
REGULATION NUCLEAR. 


PD0241 1 21.89 7.000e-16 195-229 


296 


BL01064 


Pyridoxamine S'-phosphate oxidase 
proteins. 


BL01064A 27.84 8.313e-28 77- 
129 BL01064C 15.22 7.136e-25 
202-235 


297 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 2.929e-13 37-56 
BL00030B7.03 1.900e-ll 167- 
177 BL00030A 14.39 2.000e-10 
128-147 
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298 


BL01183 


ubiE/COQ5 methyltransferase family 
proteins. 


BL01183B 21.31 6.660e-12 143- 

1 oo 


299 


BL01279 


Pro tein-L-isoaspartate(D- aspartate) O- 
methyltransferase signa. 


RT 01 970 A OA 77 * c/co^i l c*7 
oluia iyt\ zh.z / j„oOZe-l 1 )/• 

105 


301 


I BL00191 


Cytochrome b5 family, heme-binding 
domain proteins. 


RT 001 OIK" 17 A o^l<k_o*7 km 

228 BL0019IJIU7 6.447e-17 
128-150 


302 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 3.893e-16 33-67 


306 


PF01140 


Matrix protein (MA), pl5. 


PF01140D 15.54 2.988e-09 416- 
451 


307 


PR00245 


OLFACTORY RFCFPTOR 
SIGNATURE 


rKUUz43A 18.03 4.8 18e-21 59-81 
rivuuz«OL* /.o*t j.i D4e-zU z3o- 

254 PR00245D 10.47 4.000e- 15 
274-286 PR00245B 10.38 8.200e- 
15 177-192 PR00245E 12.40 

S714p«17 701 1A£ 


309 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 2.245e-10 612-658 


310 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 7.632e-23 119- 
159 BL00237C 13.19 3.864e-15 
251-278 BL00237D 1 1.23 3.739e- 
12 312-329 


311 


BL00380 


Rhodanese proteins. 


BL00380D 15.90 8.200e-28 110- 
136 BL00380G11.26 5.800e-16 
267-280 BL00380B 14.77 7.000e- 
14 49-62 BL00380F 9.76 5.886e- 
13 203-214 BL00380C 15.67 
7.387e-13 82-98 BL00380E 12.44 
7.000e-ll 181-193 BL00380A 
10.48 1.000e-09 10-20 


312 


BL00227 


Tubulin subunits alpha, beta, and gamma 
Droteins 


BL00227B 19.29 1.000e-40 50- 
Wj dLUUz27G 25.48 I.000e-40 
111-163 BL00227D 18.46 l.OOOe- 
40 220-274 BL00227F 21.16 
1.000e-40 372-426 BL00227A 
24.55 3.250e-39 1-35 BL00227E 
24.15 8.500e-34 324-359 


327 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 7.362e-2 1 225- 
273 BL00232B 32.79 2.588e-17 
435-483 BL00232B 32.79 6.30 le- 
io 110-164 BL00232B 32.79 
6.769e-13 330-378 BL00232C 
10.65 9.341e-12 223-241 

BL00232C 10.65 5.696e-ll 328- 

^A/\ rt ntyyior* ia re «a o^o- ia 
jho I5L»UUZ«JZC IU.Oj j.y4Ze-lU 

433-451 


329 


PD02749 


TRANSCRIPTION PROTEIN FACTOR 
BTF3 REGULATION NUCL. 


PD02749B 12.75 2.241e-37 35-71 
PD02749C 13.96 4.892e-28 87- 
121 PD02749A9.56 6.000e-15 2- 

1 c 
ID 


330 


PR00391 


PHOSPHATIDYLINOSITOL 
TRANSFER PROTFTN STGNATI IRF 


PR00391E 12.50 7.785e-15 21 1- 

731 PDAfllOlD 0 1t\ 1 AAA**, to 

LoY rtsSjvlyiD o.39 l.000e-13 

83-104 PR00391D 12.21 9.328e- 
1J iyi-ZU7 rK00391A 7.83 
5.390e-ll 16-36 


332 


BL01030 


RNA polymerases M / 15 Kd subunits 
proteins. 


BL01030 23.44 1.818e-23 87-125 


337 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.929e-32 6-45 


340 


PD027I1 


SYNTHASE 


>D02711B 14.26 1.973e-20 944- 
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PHOSPHORIBOSYLFORMYLGLY. 


968 


343 


BL00223 


Annexins repeat proteins domain 
proteins. 


BL00223C 24.79 1.000e-40245- 
300 BL00223B 28.47 8.714e-38 
168-218 BL00223A 15.59 8.250e- 
27 98-132 BL00223A 15.59 
8.750e-27 26-60 BL00223C 24.79 
9.438e-16 13-68 BL00223C 24.79 
2.735e-15 85-140 BL00223A 
15.59 2.253e-l 1258-292 


346 


PR00345 


STATHMIN FAMILY SIGNATURE 


PR00345B 7.12 2.800e-28 81-1 10 
PR00345E 8.54 7.652e-28 158- 
183 PR00345C 4.54 9.100e-28 
110-134 PR00345D 10.97 1.964e- 
24 134-158 PR00345A 13.46 
5.645e-16 52-71 


347 


BL00586 


Ribosomal protein LI 6 proteins. 


BL00586B 17.00 3.215e-15 184- 
221 


348 


PR00388 


3\5'-CYCLIC NUCLEOTIDE CLASS II 
PHOSPHODIESTERASE SIGNATURE 


PR00388A 10.45 2.778e-09 86- 
105 


351 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.413.118e-ll 160-173 
BL00018 7.41 2.350e-10 244-257 


354 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.947e-09 256-267 


358 


DM01206 


CORONAVIRUS NUCLEOCAPSED 
PROTEIN. 


DM01206B 10.69 3.278e-09 175- 
195 DM01206B 10.69 6.696e-09 
183-203 DM01206B 10.69 
8.633e-09 132-152 DM01206B 
10.69 8.861e-09 181-201 
DM01206B 10.69 9.3 16e-09 177- 
197 


361 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


362 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


365 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B 7.1 1 1.000e-l 1 589- 
600 BL00178A 14.23 8.500e-09 
46-56 


366 


BL00523 


Sulfatases proteins. 


BL00523E 19.27 1.000e-23 318- 
348 BL00523A 13.36 5.500e-16 
30-47 BL00523B 8.64 1.964e-13 
78-90 BL00523C 12.64 9.625e-13 
129-140 BL00523G 9.46 5.500e- 
10 506-516 


369 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.394.818e-0921-52 


370 


BL00880 


Acyl-CoA-binding protein. 


BL00880 17.52 1.000e-40 75-125 


371 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.000e-23 276- 
307 BL00107B 13.31 1.692e-12 
342-358 


372 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 6.602e-l 1 326- 
347 PR0021 IB 0.86 6. 106e-10 
320-341 PR0021 IB 0.86 3.167e- 
09333-354 


373 


BL00279 


Membrane attack complex components / 
pci lui hi proteins. 


BL00279E 37.1 1 9.349e-10 749- 


375 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1231e-33 10-49 


377 


- PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.563e-28 10-49 


379 | BL00598 


Chromo domain proteins. 


BL00598 14.45 5.781e-16 3-25 
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380 


PROM 13 


DEHALOGENASE/EPOXIDE 

HYTYROT AQP C A \ati v ciPxtArrmr 
n r uauLAiC. rAJVULY Mu NATURE 


PR00413D 1 1.28 8.941e-09 864- " 
878 


383 


PR00413 


HALOACID 

DFHAT OriT7MAQn/t7D/^VTr\T? 
i^cax/vi^VAjciNAolVrlr'ljA 

HYDROLASE FAMILY SIGNATURE 


PR00413D 1 1.28 8.941e-09 864- 
878 


387 


t BL01060 


r tdgeua Transport protein tuF family 
proteins. 


BL01060A 15.65 1.535e-09 131- 
174 


388 


PR00209 


AI PHA/RT7TA m TATMXr CAXvTTT V 

/\i-«x^n/\/X5Xl 1 /V ULlAJLHiN r AJV1LL Y 

SIGNATURE 


PR00209B 4.88 6.318e-l 1 1009- 
1028 


389 


PR00837 


ALLFPfiFN V5/TPY 1 PAMTT v 
SIGNATURE 


PR00837B 11.64 1.000e-10469- 
483 


391 


BL00240 


jxci^cpiur iyrui>me Kinase CI ESS ill 

proteins. 


BL00240B 24.70 7.907e-10 1 1 £ 
142 


392 


PR00014 


FlKBfYNTFfTTM TVDC Til dcdcat 
SIGNATURF 


PR00014D 12.04 8.412e-10 691- 
706 


393 


PR00014 


FIBRONECTIN TYPE ID REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 706- " 
721 


394 


BL01209 


LDL-receptor class A (LDLRA) domain 
proteins. 


BL01209 9.31 3.368e-15 47-60 
BL01209 9.31 5.500e-13 92-105 


395 




KiDosomai protein L3U proteins. 


BL00634 34.38 4.090e-13 70-121 


396 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL0I013D 26.81 8.000e-26 358- 
402 BL01013A 25.14 7.231e-21 
45-81 BL01013C9.97 1.000e-13 
132-142 BL01013B 11.33 l.OOOe- 
11 110-121 


397 


RT 0001 n 


Peripherin / rom- 1 proteins. 


BL00930E 17.80 1.000e-40 56-92 
BL00930D 9.12 4.632e-37 12-56 
BL00930F 16.91 2.800&-36 92- 
133 


400 


PR00780 


LEUSERPIN 2 SIGNATURE 


PR00780B 4.89 4.491e-09 262- 
285 


401 


PR00K10 


^DAA/Lr^A oU^liKr AMILY 
SIGNATURE 


PR00819B 10.83 7.158e-ll 4-20 


403 


BL00381 


Endopeptidase Clp serine proteins. 


BL00381C 23.84 1.250e-32 150- 
194 BL00381A 16.48 2.286e-22 
74-1 1 1 BL00381B 21.42 8.326e- 
14 78-130 


405 


BL01105 


Ribosomal protein L35Ae proteins. 


BL01105A 17.37 1 .000e-40 4-49 
BL01105B 12.95 1.000e-40 68- 
108 


406 


BL00344 


GATA-type zinc finger domain proteins. 


BL00344 17.99 7.000e-12 814-852 


407 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 9.750e-09 73-94 


409 


PR00910 


LUTEOVIRUS ORF6 PROTEIN 

olVJlN A 1 Dive 


PR00910A 2.51 4.321e-09 9-22 


410 


BL00762 


WHEP-TTtS domain proteins. 


BL00762A 23.43 1.000e-28 752- ' 
789 BL00762A 23.43 4.400e-21 
903-940 BL00762A 23.43 5.41 5e- 
18 825-862 BL00762B 16.14 
8.759e-12 1154-1168 


412 


BL00690 


DEAH-box subfamily ATP-dependent 
helicases proteins. 


BL00690B 13.38 5.320e-15 262- 
280 BL00690A6.87 1.818e-13 
230-240 


415 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227R 1 0 90 1 non^n *o 
107 BL00227C 25.48 1.000e-40 
113-165 BL00227D 18.46 l.OOOe- 
40 222-276 BL00227F 21.16 
1.000e-40 382-436 BL00227E 
24.15 1.750e-34 326-361 
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BL00227A 24.55 1.000e-33 1-35 


416 


PF00992 


Troponin. 


PF00992A 16.67 1.711e-09 557- 
592 


418 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 256-310 


419 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 197-251 


420 


PF00856 


SET domain proteins. 


PF00856A 26.14 9.074e-13 901- 
938 PF00856B 16.42 2.397e- 12 
951-973 


421 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 8J200e-12 33-44 


| 423 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.600e-30 130-169 


424 


PF00564 


Octicosapeptide repeat proteins. 


PF00564B 24.74 1.305e-17 421- 
472 


426 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 639 4.569e-12 3-21 


427 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


428 


BL00478 


LIM domain proteins. 


BL00478B 14.79 3.250e- 13 115- 
130 BL00478B 14.79 9.036e- 13 
50-65 


431 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.875e-12 464-487 


432 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 7.800e-18 316- 
357 PD00930A 25.62 9.617e-12 
125-151 PD00930B 33.72 2.521e- 
10214-255 


433 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.649e-34 34-73 


434 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.563e-ll 56-78 


436 


PR00120 


H+-TRANSPORTING ATPASE 
(PROTON PUMP) SIGNATURE 


PR00120C 9.90 5.800e-19 705- 
722 


437 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL00115T 8.45 7.273e-29 1208- 
1242 BL00115Q 18.08 2.776e-21 
953-983 BL001 15Y 1 1.86 8.000e- 
17 1604-1650 BL00115M 19.19 
8.130e-16 731-774 BL00115H 
14.34 9392e-16 463-496 
BL00115A 15.44 7.414e-15 43-82 
BL001 15R 6.50 6.128e-14 983- 
1010 BL00115J 16.71 9.289e-14 
591-617 BL001 151 8.33 4.336e- 
13 535-590 BL00115L 12.25 
5.939e-13 662-694 BL00115G 
1 1.65 6.011e-13 435-463 
BL00115K 15.03 3.417e-10 617- 
659 BL00115O 16.76 5.805e-10 
863-913 BL00115P 11.54 7.538e- 
10 913-953 BL00115S 18.24 
7.968e-10 1010-1052 BL00115U 
10.34 4.475e-09 1242-1265 


438 


PF00628 


PHD-finger. 


PF00628 15.84 4.536e-10 219-234 


440 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.351e-34 10-49 


441 


PR00309 


ARRESTIN SIGNATURE 


PR00309A 9.68 5.250e-24 32-55 
PR00309D 7.09 4.938e-23 290- ! 
309 PR00309B 7.81 2.800e-21 
69-88 PR00309C 822 1.621e-19 
165-183 PR00309E 9.82 9.438e- 
15 374-389 


442 


BL00600 


Aminotransferases class-Ill pyridoxal- 


BL00600B 19.60 7.324e-14 103- 
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phosphate attachment si. 


129 BL00600G 12.43 2.125e-12 
306-325 BL00600F 8.77 8.1 05e- 
12 271-284 BL00600E 16.43 
3.167e-l 1228-257 BL00600D 
8.71 8.650e-09 207-221 


443 


BL00972 


Ubiquitin carboxyl-tenninal hydrolases 
family 2 proteins. 


BL00972A 1 1.93 3.160e-18 69-87 


444 


BL00349 


CTF/NF-I proteins. 


BL00349A 10.07 1.000e-40 8-54 
BL00349C9.33 1.000e-40 82-125 
BL00349E 10.79 1.000e-40 152- 
195 BL00349F 11.81 1.000e-40 
213-255 BL00349H 15.70 7.387e- 
36 361-399 BL00349B 10.51 
2.227e-34 54-82 BL00349D 1 1 .70 
9.100e-34 125-152 BL00349G 
19.72 5.781e-30 323-356 


445 


BL00154 


E1-E2 ATPases phosphorylation site 
proteins. 


BL00154F 8.23 8.941e-21 271- 
295 BL00154E 20.37 2.620e-15 
124-165 


448 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 4.882e-ll 82-115 
DM00215 19.43 6.492e-09 87-120 


451 


BL01283 


T-box domain proteins. 


BL01283A 24.15 3.100e-40 112- 
160 BL01283D 11.70 6.000e-39 
253-286 BL01283B 23.17 6.538e- 
38 170-212 BL01283C 13.05 
7.750e-19 222-236 


452 


PR00420 


AROMATIC-RING HYDROXYLASE 
(r L. A V Ur KUTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14,78 2.579e-ll 3-26 


453 


PR 00169 


JcvXcdJsJtt zrH-Zo oUoUNli 
SIGNATURE 


PR00162B 12.77 7.429e-17 215- 
228 PR00162A 9.35 2.324e-14 
193-205 PR00162C8.10 7.120e- 
14 227-240 


454 




FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-30 87-126 


456 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 9.333e-18 1 149- 
1192 


457 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.737e-24 16-55 


459 


BI 00900 


iiiiinunogioDuuns ana major 
histocompatibility complex proteins. 


BL00290A 20.89 1.529e-14 154- 
177 BL00290B 13.17 9.000e- 12 
214-232 


460 


PR00413 


HALOACID 

i^iiri/vi^\^vjiiiN/\otyiirvJA.IJJE 
HYDROLASE FAMILY SIGNATURE 


PR00413F 14.91 7.333e-ll 193- 
214 PR00413E 15.78 5.714e-09 
175-192 


463 


PR00759 


R A *ZJC PPDTP A cc /vt txtttt nrvror?\ 
Dt\oi\^ trt\\J l JC/VoJ} (K.UIn1 1 Lr lYPEJ 

INHIBITOR FAMILY SIGNATURE 


PR00759B 11.26 8.3 85e-09 74-85 


466 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


467 


BL00019 


Actinin-type actin-binding domain \ 
proteins. 


BL00019D 15.33 4.200e-19300- 
330 


469 


PR00153 


CYCLOPHILIN PEPTBDYL-PROLYL 
Uo-iKANI) loUMERASE 
SIGNATURE 


PR00153D 1 1.99 3.250e-15 510- 
523 PR00153C 1 1.01 4.682e-14 

495-51 1 PR00151F 0 10 8 S4Rp- 

14 523-539 PR00153B 11.57 
1.720e-13 452-465 


470 


BL00491 


Aminopeptidase P and proline 
dipeptidase proteins. 


BL00491C 12.15 3.912e-09 557- 
572 


| 471 


PD00289 


PROTEIN SID DOMAIN REPEAT 


PD00289 9.97 1.000e-14 1482- 
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PRESYNA. 


1496 PD00289 9.97 8.650e-l 1 
1122-1136 


474 


BL50040 


Elongation factor 1 gamma chain profile. 


BL50040D 17.41 l.OOOe-40279- 
329 BL50040E 18.79 1.000e-40 
333-388 BL50040F 18.99 5.320e- 
40 390-428 BL50040C 22.62 
3.739e-38 141-184 BL50040B 
13.65 7.000e-30 59-85 BL50040A 
12.98 1.450e-14 10-22 


475 


BL01144 


Ribosomal protein L3 le proteins. 


BL01 144 25.07 1.000e-40 22-74 


476 


PR00007 


COMPLEMENT C1Q DOMAIN 
SIGNATURE 


PR00007C 15.60 2.421e-21 589- 
611 PR00007B 14.16 3.500e-21 
544-564 PR00007A 19.33 6.897e- 
20 517-544 PR00007D9.64 
6.571e-12 623-634 


477 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 5.846e-10 170- 
189 


479 


DM01970 


0kwZK632.12YDR313C 
ENDOSOMAL III. 


DM01970B 8.60 9.500e-17 967- 1 
980 


480 


PR00868 


DNA-POLYMERASE FAMILY A (POL 
I) SIGNATURE 


PR00868C 13.76 5.688e-17 284- 
308 PR00868A 16.33 3.1 86e- 13 
224-247 PR00868H 12.51 3.388e- 
13 431-448 PR008681 10.87 
7.938e-l 1462-476 PR00868E 
13.19 1.608e-10 340-366 


481 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.182e-22 53-96 


482 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061B 25.79 3.647e-21 188- 
226 


483 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.750e-12 1032- 
1051 


485 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 9.625e-10 760- 
776 PF00023A 16.03 3.571e-09 
715-731 


486 


PD02870 


RECEPTOR INTERLEUKIN- 1 
PRECURSOR. 


PD02870B 18.83 9262e-20 103- 
136 PD02870D 15.74 9.426e-09 
201-236 


487 


PR00370 


FLAVIN-CONTAINING 
MONOOXYGENASE (FMO) 
SIGNATURE 


PR00370G 10.45 3.769e-28 471- 
493 PR00370B 10.91 L0O0e-24 
27-46 PR00370C 12.72 4.000e-21 
140-157 PR00370E 11.96 9.229e- 
21 320-339 PR00370D 16.33 
1.750e-20 185-204 PR00370F 
17.75 7395e-20 375-395 
PR00370A 3.35 2.038e-18 4-20 


489 


PD01675 


GLYCOPROTEIN MAJOR ENVELOPE 
PROBABLE U3. 


PD01675C 19.89 2.330e-10 55-89 


492 


BL00211 


ABC transporters family proteins. 


BL0021 1A 1223 5.050e-09 45-57 


493 


BL00211 


ABC transporters family proteins. 


BL0021 1A 1223 5.050e-O9 45-57 


494 


BL00211 


ABC transporters family proteins. 


BL00211A 1223 5.050e-09 58-70 


495 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.786e-12 509-552 
BL00027 26.43 9. 143e- 12 319-362 
BL00027 26.43 2.600e-l 1 627-670 
BL00027 26.43 3.625e-10 779-822 


497 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 1839 5.800e-22 214- 
245 BL00107B 13.31 1.000e-13 
281-297 BL00107A 18393.520e- 
13 583-614 BL00107B 13.31 
8.615e-12 652-668 


499 


BL00383 


Tyrosine specific protein phosphatases 


BL00383E 1035 1.000e-14 1902- 
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proteins. 


1913 BL00383D11.92 3.077e-14 
1862-1875 BL00383A 13.34 
5.500e-14 1730-1745 BL00383C \ 
10.10 2.000e-13 1785-1796 ! 
BL00383F 15.51 9.069e-12 1940- 
1956 BL00383B7.61 1.692e-ll 
1755-1764 


501 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 1.360e-09 136- 
150 PR00019A 11.19 1.667e-09 
91-105 PR00019B 11.36 4.600e- 
09 160-174 


503 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 l.000e-40 367- 
414 BL00226B 23.86 6.143e-27 
195-243 BL00226A 12.77 7.840e- 
14 96-111 BL00226C 13.23 
2.600e-13 309-340 BL00226C 
13.23 6.143e-12 266-297 
BL00226B 23.86 1.209e-09 146- 
194 


jUj 


iruxJZHK) 1 


j-nlSPHOSPHOuLY CERA lb- 
INUiiPliNDliN l PHOSPHOGLYCER. 


PD02407F 7.61 6.739e-09 916- 
930 




JrrUUOJ^ 


rlbC 1 -domain (ubiquitin-transferase). 


PF00632C 20.66 9.830e-19 991- 
1023 PF00632B 18.45 l.t55e-ll 
940-968 


507 


BL01082 


Ribosomal protein L7Ae proteins. 


BL01082 20.37 4.273e-20 76-1 16 


508 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.42Ie-09 493-504~~ 


509 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 473-484 


510 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 4.774e-ll 567- 
582 PR00320B 12.19 5.886e-10 
763-778 PR00320C 13.01 6.760e- 
10 567-582 PR00320A 16.74 
7.618e-10 846-861 PR00320A 
16.74 3.415e-09 763-778 
PR00320A 16.74 6.268e-09 567- 
582 


511 


RT 00/170 


Phorbol esters / diacylgiycerol binding 
domain proteins. 


BL00479C 12.01 3.250e-12 170- 
183 


512 


xxx sons s 


G-protein gamma subunit profile. 


BL50058 27.23 7.494e-09 10-58 


513 


BL00524 


Somatomedin B domain proteins. 


BL00524A 9.65 8.925e-14 80-101 


SK 




Bacterial regulatory proteins, araC family 
proteins. 


BL00041 23.99 1.964e- 19 492-524 




JT.LA/UUOO 


rKUlislN £iNC-rINGER METAL- 
BINDI. 


PD00066 13.92 8.500e-13 391-404 


517 




Synapsins proteins. 


BL00415E 4.82 9.291e-09 959- 
996 


518 


PR00109 


TYROSINE KINASE CATALYTIC 

T\/^\ X A TXT OT/^XT A T*! TT» T~* 

DUMAiN SIGNATURE 


PR00109B 12.27 9.471e-12 126- 
145 


519 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290B 13.17 4.750e-09 47-65 


522 


PR00505 


D12 CLASS N6 ADENINE-SPECIFIC 
UNA Mill HYLTRANSFERASE 
SIGNATURE 


PR00505A 14.15 7.128e-09 364- 
381 j 


525 


BL00312 


Glycophorin A proteins. 


BL00312B 9.22 5.781e-10 891- 
920 


528 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.500e-32 16-55 " 


529 


PR00254 


NICOTINIC ACETYLCHOLINE 
RECEPTOR SIGNATURE 


PR00254D 15.50 4.000e-17 131- " " 
150 PR00254A 11.23 4.706e-14 
61-78 PR00254C11.364.000e-12 
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113-126 PR00254B 12.97 1.486e- 
1195-110 


531 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 6.870e-16 787- 
810 


532 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.363.143e-34 447- 
476 PR00193C 12.60 7.632e-32 
216-244 PR00193B 11.69 7.750e- 
29 167-193 PR00193A 15.41 
2.588e-22 111-131 PR00193E 
19.47 2.200e-21 501-530 


533 


PD02870 


RECEPTOR INTERLEUKIN- 1 
PRECURSOR 


PD02870B 18.83 5.596e-09 348- 
381 


535 


PR00683 


SPECTRIN PLECKSTRIN 
HOMOLOGY DOMAIN SIGNATURE 


PR00683D 15.87 2.452e-10 465- 
484 


536 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.684e-24 164-207 


538 


PR00239 


MOLLUSCAN RHODOPSIN C- 
TERMINAL TAIL SIGNATURE 


PR00239E 1.58 2.739e-09 225- 
237 


539 


BL00406 


Actins proteins. 


BL00406C6.75 1.000e-40 157- 
212 BL00406B5.47 6.143e-37 
90-145 BL00406D 12.58 4.600e- 
36 291-346 BL00406E 8.44 
2.200e-33 364-414 BL00406A 
9.95 4.441e-23 7-42 


540 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


541 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


542 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 7.857e-ll 138- 
154 


544 ! 


PF00642 


Zinc finger C-x8-C-x5-C-x3-H type (and 
similar). 


PF00642 1 1.59 9.082e-10 838-849 


546 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 4.1 15e-10 104- 
115 


547 


BL01226 


Hydroxymethylglutaryl-coenzyme A 
synthase proteins. 


BL01226A 13.79 1.000e-40 50-89 
BL01226C 13.51 1.000e-40 127- 
167 BL01226D 11.60 1.000e-40 
174-210 BL01226E 13.74 l.OOOe- 
40 212-253 BL01226H 17.74 
1.000e-40 386-434 BL01226I 
25.06 1.000e-40 460-508 
BL01226G 15.76 3.483e-32 292- 
321 BL01226B 13.35 1.818e-31 
95-127 BL01226F9.78 8.714e-23 
253-271 


549 


BL00964 


Syndecans proteins. 


BL00964B 12.05 2.426e-10 1246- 
1289 


551 


DM01930 


2 kw FINGER SMCX SMCY 
YDR096W. 


DM01930E 15.41 1.367e-37 170- 
215 DM01930F 14.16 8.232e-28 
267-303 DM01930B 19.86 
9.163e-10 37-71 


552 


BL00195 


Glutaredoxin proteins. 


BL00195B 15.31 7.158e-09 9-29 


554 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 2.756e-I2 436- 
447 


555 


PR00403 


WW DOMAIN SIGNATURE 


PR00403B 12.19 7.612e-ll 122- 
137 PR00403A 16.82 3.9 12e-10 
107-121 PR0O403B 12.19 2.068e- 
09 76-91 


558 


PR00380 


KINESIN HEAVY CHAIN 
SIGNATURE 


PR00380A 14.18 2.714e-26 76-98 
PR00380D 9.93 3.000e-24275- 
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297 PR00380C 13.18 5.154e-20 
226-245 PR00380B 12.64 9.400e- 
20 195-213 


559 - 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 5.333e-09 522-531 


561 


PD01795 


PR OTP I M A JV/frMV^kDCDTTn A CC 

PRECURSOR HYDROLASE SIGNA. 


PD01795B 11.562.333e-I2 159- 
172 PD01795A 10.27 1.000e-09 

1 O C 1 A A 

135-144 


562 


PD01795 


PROTEIN AMINOPEPTIDASE 
rKEA^UKoUK riYUKU-LAoE SIGNA. 


PD01795B 11.562.333e-12 110- 
123 PD01795A 10.27 1.000e-09 
86-95 


563 


BL00018 


cr-jidna caicjiun-oinuing oomain 
proteins. 


BL00018 7.41 1.391e-09 41-54 


565 


BL00348 


p53 tumor antigen proteins. 


BL00348F23.194.143e-09 188- 
231 


567 


PD00301 


PROTEIN REPEAT MUSCLE 

p A f /Tf TAyf DT 
U AL»C1 U M-JtJ X . 


PD00301B 5.49 4.1 15e-09 284- 
295 


— 569 


PF00850 


Histone deacetylase family. 


PF00850E 8.88 6.553e-21 756-782 
PF00850D 14.76 1.519e-16 722- 
746 PF00850F 15.70 1.1 18e-ll 
794-827 PF00850G 22.75 8 375e- 
11 833-875 


570 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 

PRF^VMA 
rivuj 1 IN A. 


PD00289 9.974.960e-10 137-151 


571 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.800e-ll 44-53 


573 


BL00299 ~~ 


Ubiquitin domain proteins. 


BL00299 28.84 1.123e-ll 123-175 


574 


PF01140 


Matrix protein (MA), pl5. 


PF01 140D 15.54 3.700e-10 986- 
1021 j 






Serpins proteins. 


BL00284C 28.56 5.200e-26 200- 
242 BL00284A 15.64 4.913e-18 
71-95 BL00284B 17.99 7.261e-15 
173-194 BL00284D 16.34 5.846e- 
13 306-333 BL00284E 19.15 
7.429e-12 387-412 


579 


PD01066 


PROTEIN ZINC FINGER ZINC- 

"PThJ/TRP 1V/TT7T A T TJTXrr%TXT/^ xttt 

rjJNOxiis. Mm Ai^-JoliNlJJLiNCj NU. 


PD01066 19.43 6.553e-29 15-54 


580 


BL50001 


Src homology 2 (SH2) domain proteins 


BL50001B 17.40 4.500e-12 1010- 
1031 


581 


PD00930 j 


PROTEIN GTPASE DOMAIN 


PD00930B 33.72 3.189e-22 608- 
649 PD00930A 25.62 6.806e-17 
505-531 


584 


BL00612 


waicujicv/iui uoiiidLm proteins. 


BLUU612B 11.35 2.034e-U 93- 
126 


585 


DM0I551 


kw OSTEOINDUCTIVE YOPM 
MEMBRANE OUTER. 


DM01551C 14.62 8.859e-10 102- 
122 


586 


PF00628 


PHD-finger. 


PF00628 15.84 3.455e-12 235-250 


JO / 


dLAJUUZ / 


Homeobox' domain proteins. 


BL00027 26.43 6.063e-10 85*128 


588 


PR00326 


GTP1/OBG GTP-BINDING PROTEIN 

PA Y/fTT V C m\T A TT TT> "C 


PR00326A 8.75 7.525e-16 227- 
248 PR00326C 9.79 6.760e-15 
276-292 PR00326D 19.09 6.657o- 
13 293-312 PR00326B 16.74 
9.229e-13 248-267 


589 


BL00422 


Granins proteins. 


BL00422A 28 34 7 429e-09 7ldQ- 
2378 


590 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.794e-10 295- 
339 j 


591 


BL00128 


Alpha-lactalbumin / lysozyme C proteins. 


BL00128A 20.76 3.423e-13 35-65 
BL00128C 19.34 2.980e-ll 110- 
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132 



597 



600 



WILMS TUMOUR PROTEIN 
SIGNATURE 



PR00049D 0.00 3 J36e-09lT46~ 



DM00547 



1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 



PD01066 



PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 



DM00547C 17.30 1.667e-19 207^ 
229 DM00547E 13.94 6.200e-I8 
319-342 DM00547B 11.28 

I. 000e-17 179-193 DM00547D 

II. 60 9.250e- 13 289-303 
DM00547F 23.43 6.727e-12 679- 
726 DM00547A 12.38 4.818e-ll 
158-170 



PD01066 19.43 1.882e-27 13-52 



Cytochrome b/b6 heme-Iigand proteins. 



BL00192A 1 1 .90 6.400e-09 390- 
430 



603 



606 



Ribosomal protein L35 proteins. 



BL00936 



BL00936B 27.27 8.615e-09 1 1 8- 
157 



L35 proteins. 



PR00019 



LEUCINE-RICH REPEAT 
SIGNATURE 



BL00936B 27.27 8.615e-09 1 18^ 
157 



PK00019B 11.36 7.300e-10 292- 
306 PR00019A 11.19 5.667e-09 
323-337 



608 



610 



PR00019 



LEUCINE-RICH REPEAT 
SIGNATURE 



PR00320 



G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 



PR00019B 11.36 7.300e-10292" 
306 PR00019A 11.19 5.667e-09 
323-337 



BL00750 



Chaperonins TCP-1 proteins. 



PR00320C 13.01 9.500e-I2 168- 
183 PR00320A 16.74 2.853e- 10 
60-75 PR00320A 16.74 4.706e-10 
14-29 PR00320C 13.01 5.320e-10 
60-75 PR00320C 13.01 5.680e-10 
14-29 PR00320A 16.74 6.049e-09 
217-232 PR00320B 12.19 8.875e 
09 168-183 



BL00750B 16.17 1.000e-40 70- 
120 BL00750A 20.07 6.21 le-37 
26-69 BL00750G 20. 12 8.800e-3 1 
431-471 BL00750F18.405.125e- 
30 370-411 BL00750E 24.59 
8.650e-29 295-332 BL00750H 
21.44 1.000e-27 489-524 
BL00750C 25.65 5.345e- 17 149- 
181 BL00750D 16.16 6.3 18e-I4 
203-222 



Tetrahydrofolate 



BL00766B 24.49 L000e-40 142- 
190 BL00766E 13.78 1.000e-40 
322-359 BL00766C 25.86 5.500e- 
39 208-256 BL00766D 17.05 
4.536e-26 283-313 BL00766A 
21.48 6.063e-24 102-132 



615 
616 



BL00256 
BL00319 



Adipokinetic hormone family proteins. 



BL00256 12.28 3.298e-10 746-755 



617 
"618" 



BL00030 



Amyloidogenic glycoprotein extracellular 
domain proteins. 



BL00030 



Eukaryotic RNA-binding region RNP-1 
proteins. 



BL00319C 17.12 9.053e-09 419- 
453 



BL00030A 14.39 4.429e-09 44-63 



Eukaryotic RNA-binding region RNP-1 
proteins. 



BL00030A 14.39 4.429e-09 44=63" 



BL00972 



Actin-depolymerizing proteins. 
Ubiquitin carboxyl-terminal hydrolases 



BL00325B 21.66 5.817e-16 77- 
123 

BL00972A 11.93 5.500e-1921?: 
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ID 
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PCT/US01/04098 



ACCESSION 
NO. 



DESCRIPTION 



family 2 proteins. 



RESULTS* 



231 BL00972D 22.55 2.742e-16 
501-526 BL00972B9.45 l.OOOe- 
1 1 297-307 BL00972C 16.48 
3. !60e- 11 370-385 BL00972E 
20.72 7.517e-10 526-548 



625 
"628" 



PD01066 
BL00039 



PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 



PD01066 19.43 6.3 33 e-3 9 6-45 



630 



631 



DEAD-box subfamily ATP-dependent 
helicases proteins. 



BL00039D 21.67 7.750e-31 478- 
524 BL00039A 18.44 ZO00e-25 
198-237 BL00039C 15.63 1.844e- 
15 327-351 BL00039B 19.19 
5.636e-14 242-268 



PD00306 



PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 



PD00306A 10.26 7.000e-12232- 
246 



PD00306 



PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 



PD00306A 10.26 7.000e-12 290- 
304 



633 



BL00785 



5-nucleotidase proteins. 



BL00785C 9.45 3.625e-16 108- 
122 BL00785E 15.85 4.000e-16 
279-295 BL00785A 9.73 6.500e- 
14 29-40 BL00785B 10.65 
5.500e-13 72-86 BL00785D9.89 
4.000e-12 135-145 



636 



PR00832 



PAXILLIN SIGNATURE 



PR00832E 14.43 9.901e-14 85- 
108 



637 



PR00109 



TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 



PR00109B 12.27 6.362e-13 221- 
240 



638 



PF00635 



MSP (Major sperm protein) domain 
proteins. 



PF00635B 15.84 4.900e-ll 463- 
502 



639 



PR00860 



VERTEBRATE METALLOTHIONEIN 
SIGNATURE 



PR00860B 7.04 1.900e- 18 85-99 
PR00860C 9.61 1.474e-14 99-109 
PR00860A 5.46 1.720e- 14 63-76 



641 



642 



PD00066 



PROTEIN ZINC-FINGER METAL- 
BINDI. 



BL00961 



Ribosomal protein S28e proteins. 



PD00066 13.92 4.462e- 15 271-284 
PD00066 13.92 4.462e-15 299-3 12 
PD00066 13.92 2.800e-14 327-340 
PD00066 13.92 2.800e-14 383-396 
PD00066 13.92 2.800e-14 41 1-424 
PD00066 13.92 7,000e-14 355-368 
PD00066 13.92 8.800e-14 439-452 
PD00066 13.92 8.800e- 14 495-508 
PD00066 13.92 1.500e-13 551-564 
PD00066 13.92 7.000e-13 467-480 
PD00066 13.92 7.000e-13 523-536 
PD00066 13.92 9.500e-13 215-228 
PD00066 13.92 9,500e-13 243-256 
PD00066 13.92 9.500e-13 579-592 
PD00066 13.92 8.615e-10 607-620 
PD00066 13.92 1.600e-09 187-200 



BL00961B 11.24 7.429e-37 67- 
100 BL00961A9.90 4.079e-26 
42-66 



643 



BL00585 



Ribosomal protein S5 proteins. 



BL00585A 28.43 1.391e-40 103- 
155 BL00585B 18.78 3.250e-30 
193-230 



647 
648 



BL00678 



Trp-Asp (WD) repeat proteins proteins. 



BL00678 9.67 9.400e-10 181-192 



652 



PR00876 



PD01066 



NEMATODE METALLOTHIONEIN 
SIGNATURE 



PR00876C 6.15 9.229e-09 1 12- 

126 

PD01066 19.43 5.94 le-27 29-68 



-65T 



PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 



BL00047 



Histone H4 proteins. 



BL00047A 13.53 1.000e-402-41 
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654 



PCT/US01/04098 



ACCESSION 
NO. 



658 



PD01066 

BL01115 
BL00518 



BL00125 



PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 
GTP-binding nuclear protein ran prote ins. 
Zinc finger, C3HC4 type (RING finger), 
proteins, 



Serine/threonine specific protein 
phosphatases proteins. 



RESULTS* 



BL00047B 6.51 I.429e-4041-74~ 
BL00047C 12.18 1.310e-38 74- 
104 



BL0I 1 15A 10.22 3.483e-17 19-63" 
BL00518 12.23 8.286e-1031-40 



BL00125B 21.48 1.000e-40 89- 

135 BL00125C 19.97 1.000e-40 
153-200 BL00125D33.il l.OOOe- 
40 213-268 BL00125A 14.83 
8.941e-38 47-84 



664 



BL00601 



BL00082 
DM01537 



PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 
Involucrin proteins. 



PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 



13.92 8.200e-16 
13.92 9.308e-15 
13.92 6.000e-13 
13.92 7.000e-13 
13.92 7.500e-13 
13.92 7.500e-13 
13.92 2.174e-ll 
13.92 1.000e-10 



492-505 
.380-393 
352-365 
240-253 
268-281 
408-421 
464-477 
436-449 



PD0I066 19.43 2.189e-2629-68" 



Tryptophan pentad repeat proteins (IRF 
family) proteins. 



leavage dioxygenases 
proteins. 

Kw SKI2 W SK12 NUCLEOLAR" 



BL00795C 17.06 7.882e-15 193- 
238 BL00795C 17.063.797e-13 
187-232 BL00795C 17.06 5.014e- 
13 188-233 BL00795C 17.06 
4.506e-12 196-241 BL00795C 
17.06 7.896e-12 191-236 
BL00795C 17.06 1.667e-ll 185- 

230 BL00795C 17.06 2.000e-ll 
198-243 BL00795C 17.06 3.778e- 
11 171-216 BL00795C 17.06 
6.111e-ll 197-242 BL00795C 
17.06 6.444e-ll 194-239 
BL00795C 17.06 8.000e-ll 189- 
234 BL00795C 17.06 8.556e~ll 
192-237 BL00795C 17.06 1.733e- 
10 195-240 BL00795C 17.06 
2.779e-10 184-229 BL00795C 
17.06 4.035e-10 199-244 
BL00795C 17.06 5.081e-10 186- 

231 BL00795C 17.06 6.965e-10 
190-235 BL00795C 17.06 2.700e- 
09200-245 BL00795C 17.06 
5.800e-09 175-220 BL00795C 
17.06 6.500e-09 182-227 
BL00795C 17.06 6.600e-09 201- 
246 BL00795C 17.06 6.600e-09 
202-247 BL00795C 17.06 6.600e- 
09 208-253 
BL00469 22.22 1.000e-40 149^204 
BL01160B 19.54 9.41 le-11 331- 
385 



BL00601A 20.29 5.500e-23 7-46 ' 
BL00601B 20.92 3.63 le-13 69-98 



BL00082A 19.07 8. 6 1 5e- 12 49-72" 
UM01537B 21.63 4.073e-37 834T 
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SEQ 

ID 

NO: 


ACCESSION 
INU. 


DESCRIPTION 


RESULTS* 






HELICASE. 


88 1 DM0 1 537B 2 1 .63 9.750e-2 1 
1669-1716 DM01537A 15.14 
8.650e-18 698-718 DM01537A 
id. i*t o. /ooe-ix 


667 


DM01537 


kw SKI2W SKE2 NUCLEOLAR 
HELICASE. 


DM01537B 21.63 7.923e-38 820- 
867 DM01537B 21.63 9.750e-21 

IOjj-I/UZ JJMUljJ /A 13.14 

ft. £^flf» 1 Q *ZQA 1f\A T\\A(\\ «*7A 


669 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 6.786e-24 849- 
880 BL00107B 13.31 6.727e-13 


670 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84'9.735e-27 37-89 


671 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.571e-12 432-475 


676 


PR00861 


ALPHA-LYTIC ENDOPEPTIDASE 
SERINE PROTEASE (S2A) 
SIGNATURE 


PR00861E 9.88 2.385e-09 206- 
221 


678 


BL00225 


Crystallins beta and gamma 'Greek key* 
motif proteins. 


BL00225B 18.06 7.5 17e-24 1805- 
1840 BL00225B 18.06 8J297e-20 
1987-2022 BL00225B 18.06 
2.575e-19 1896-1931 BL00225B 
18.06 8.200e-19 175-210 
BL00225B 18.06 8.200e- 19 1698- 
1733 BL00225B 18.06 4.808e- 14 
73-108 BL00225B 18.06 4.808e- 
14 1596-1631 BL00225B 18.06 
5.500e-14 2077-21 12 BL00225A 
13.82 0.829e-12 2043-2064 
BL00225A 13.82 3.127e-09 1759- 
1 /oU 


679 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 4.240e-10 169- 
184 PR00320A 16.74 6.294e- 10 
169-184 


680 


BL00243 


Integrins beta chain cysteine-rich domain 
proteins. 


BL00243I 31.77 1.143e-ll 172- 
215 


681 


PR00852 


XERODERMA PIGMENTOSUM 
GROUP D PROTEIN SIGNATURE 


PR00852H5.90 1.000e-29612- 
635 PR00852E 8.14 3.769e-27 
348-371 PR00852D 1 1.38 8.875e- 
27 309-331 PR00852B 11.08 
2.800e-25 249-269 PR00852I 
1 /.zo i.jUUe-2j Oo3-/U4 
PR00852F 1 1.85 5.909e-24 379- 
398 PR00852G 16.19 4.462e-23 
468-486 PR00852C8.81 9.143e- 
23 284-303 


682 


TOY CAACO 


G- protein gamma subunit profile. 


dLjUUjo^/.ZJ 1.3/je-3j 1j-OJ 


685 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 1 1 .93 7.500e-20 40-58 
DLUUy /2D zz.jj 3.yu3e-io 3UU- 
325 BL00972B 9.45 1.000e-13 
120-130 BL00972E 20.72 5.500e- 
11 325-347 


687 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.273e-14 98- 

13o 


£ftft 
Ooo 


dlJJVjoo 


jrroieasome a -type suDuniis pruicuib. 


BL00388B 31.38 3.864e-33 66- 
108 BL00388D 20.71 1.000e-21 
153-184 BL0O388C 18.79 8.147e- 
16 126-148 


689 


PD02796 


PROTEIN STEROL CARRIER LIPID- 


PD02796B 20.92 1.105e-15 347- 
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CPA 

rn 

UJ 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






TRAN. 


394 "" 


691 


PD01572 


PHOTOSYSTEM II REACTION 
CENTRE T PROTEIN PHOTOS. 


PD01572 8.77 4.083e-09 1-31 


oyj. 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 7.600e-10 488-505 


694 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013A 25.14 9 357e-33 527- 
563 BL01013D 26.81 8.235e-23 
814-858 BL01013C 9.97 6.21 le- 
14 615-625 BL01013B 11.33 
3.605e-13 592-603 


695 


PD00289 


PROTEIN SID DOMAIN REPEAT 
PRESYNA. 


PD00289 9,97 3.571e-13 164-178 
PD00289 9.97 8.650e-l 1 2147- 
2161 PD002899.97 2.552e-0923- 
37 


698 


PR00161 


NICKEL-DEPENDENT 
HYDROGENASE/B-TYPE 
CYTOCHROME SIGNATURE 


PR00161C 9.5 1 4.930e-09 282- 
302 


700 


PR00749 


LYSOZYME G SIGNATURE 


PR00749F 13.63 8.636e-13 139- 
156 PR00749H8.223.681e-12 
173-194 PR00749B 16.54 1.419e- 
1 1 48-70 PR00749C 7.26 3.060e- 
1172-91 PR00749A 10.33 
4.815e-10 24-45 


703 


PR00704 


CALPAIN CYSTEINE PROTEASE (C2) 
FAMILY SIGNATURE 


PR007041 9.52 1.000e-29 476-505 
PR00704D 1 1.05 2.500e-27 132- 
158 PR00704E 12.55 5.500e-27 
162-186 PR00704F 13.61 l.OOOe- 
22 187-215 PR00704G 13.87 
1.237e-21 317-339 PR00704H 
13.38 8.138e-21 367-385 
PR00704A 14.68 2. 125e-19 27-51 
PR00704C 11.88 1 .257e- 1 7 96- 
113 PR00704B 17.94 1.833e-15 
72-95 


705 


PR00859 


PROKARYOTE METALLOTHIONEIN 
SIGNATURE 


PR00859C 7.06 2.776e-09 94-1 11 " 


706 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 9.581e-26 369- 
416 BL00226B 23.86 3.250e-24 
203-251 BL00226C 13.23 8.269e- 
21 268-299 BL00226A 12.77 
8200e-14 103-118 


707 


PR0002 1 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2.440e-102-15 


708 


BL00361 


Ribosomal protein SIO proteins. 


BL00361B 18.34 5.101e-10 82- 
105 


709 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2.200e-102-15 


710 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 8.412e-27 160- 
197 BL00514E 14.28 8.909e-16 
219-236 BL00514H 14.95 1.551e- 
15 317-342 BL00514G 15.98 
7.750e-15 284-314 BL00514D 
15.35 4.789e-10 201-214 


711 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION 


PD00930B 33.72 8.714e-12 49-90 


714 


BL00400 


LBP / BPI / CETP family proteins. 


BL00400C 24.53 6.029e-17 158- 
202 BL00400D23^6 2.080e-14 
222-259 BL00400A 21.59 1.600e- 
10 27-59 


715 


BL0H54 


RNA polymerases L / 13 to 16 Kd 


BL01154B 24^5 5.500e-36 40-76 " 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






subunits proteins. 


BL01I54A 18.70 3.000e-22 19-40 


716 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BrNDING NU. 


PD01066 19.43 9.786e-32 10-49 


717 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.206e-14 77- 
102 BL00215A 15.82 8.412e-10 
175-200 


719 


BL00309 


Vertebrate galactoside-binding lectin 
proteins. 


BL00309C 18.65 2.241e-09 62-87 


726 


BL00687 


Aldehyde dehydrogenases glutamic acid 
proteins. 


BL00687E 25.37 7.136e-33 266- 
316 BL00687D 26.00 5.333e-28 
151-198 BL00687B 17.54 3.647e- 
26 39-81 BL00687C 24.13 
6.087e-22 96-133 BL00687F9.55 
2.500e-l 1 352-363 


727 


DM01354 


kw TRANSCRIPTASE REVERSE II 
ORF2. 


DM01354N 13.17 1.000e-40 129~ 
174 DM01354O 8.73 6.605e-15 
180-226 


734 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PD00301A 10.24 6.400e-09 101- 
112 


735 


BL01024 


Protein phosphatase 2A regulatory 
subunit PR55 proteins. 


BL01024A 10.26 1.000e-40 22-69 
BL0I024B8.91 1 .000e-40 86- 127 
BL01024C7.80 1.000e-40 146- 
185 BL01024D 13.22 1.000e-4O 
185-222 BL01024E 11.96 l.OOOe- 
40 222-266 BL01024F9.42 

I. 000e-40 266-3 17 BL01024G 

II. 09 1.000e-40 317-349 
BL01024H 13.88 1.000e-40 389- 
442 


736 


PF00913 


Trypanosome variant surface 
glycoprotein. 


PF00913D 11.90 7.130e-10 24-51 


737 


PR00700 


PROTEIN TYROSINE PHOSPHATASE 
SIGNATURE 


PR00700D 12.47 2200e-09 82- 
101 


740 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.600e-09 68-83 
PR00320A 16.74 7.366e-09 68-83 


743 


PR00871 


DNA | 
NUCLEOTIDYLEXOTRANSFERASE 
(TOT) SIGNATURE 


PR00871G 14.48 8.000e-09 178- 
201 


745 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 2.286e-10 33-42 


749 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.200e-15 221- 
246 BL00215A 15.82 7.618e-14 
20-45 BL002I5A 15.82 8.851e-ll 
123-148 BL00215B 10.44 9.526e- 
1169-82 BL00215B 10.44 
7.300e-09 272-285 BL00215B 
10.44 8.500e-09 165-178 


751 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.000e-14 370- j 
389 BL50002B 15.18 2.200e-10 
408-422 


752 


BL00353 


HMG1/2 proteins. 


BL00353B 11.473.089e-12 390- 
440 


753 


PF00622 


Domain in SPla and the RYanodine 
Receptor. 


PF00622B 21.00 4.214e-14 47-69 


754 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 8.941e-10 66-78 


755 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 7.750e-19 392- 
415 PR00926C 16.07 5.935e~17 
253-274 PR00926D 10.53 2.059e- 
15 301-320 PR00926E 11.70 
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ID 

NO; 
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NO. 


DESCRIPTION 


RESULTS* 








4.971e-15 344-363 PR00926B 
16.07 9.526e-l 3 210-225 
PR00926A 10.41 1.514e-12 197- 
211 


756 


BL01187 


Calcium-binding EGF-like domain 
proteins pattern proteins. 


BL01 187A 9.98 2.125e-12 324- 
336 BLO 1 1 87A 9.98 4.789e-l 1 
377-389 BL01187B 12.04 3.057e- 
10 439-455 


757 


PF00651 


BTB (also known as BR-C/Ttk) domain 
.proteins. 


PF00651 15.00 4.429e-10 43-56 


758 


PR00055 


HIV TAT DOMAIN SIGNATURE 


PR00055A 8.13 8.855e-09 144- 
156 


759 


PD00066 


PROTEIN ZINC-FINGER METAL- 
B1NDL 


PD00066 13.92 5.304e-ll 110-123 


760 


PR00448 


NSF ATTACHMENT PROTEIN 
SIGNATURE 0 


PR00448D 12.42 3.455e-27 162- 
186 PR00448A 10.74 1.273e-22 
37-57 PR00448B 16.01 9.379e-21 
100-118 PR00448C 11.46 l.OOOe- 
20 129-147 


765 


BL01042 


Homoserine dehydrogenase proteins. 


BL01042A 13.29 5.909e-l 1 74-95 


766 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 2.154e-18 26-46 
PR00625B 13.48 9.000e-16 57-78 


768 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 8.500e-28 112- 
149 BL00762B 16.143.793e-12 
64-78 BL00762A 23.43 6.625e-12 
6-43 BL00762C 15.58 4.176e-09 
459-472 BL00762D 11.15 9.667e- 
09210-220 


769 


PR00709 


AVIDIN SIGNATURE 


PR00709A 4.60 1.934e-09 1-20 


770 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 

• 


PR00320C 13.01 1.720e-10262- 
277 PR00320A 16.74 2.853e-10 
262-277 PR00320C 13.01 4.300e- 
09 96-111 PR00320B 12.19 
5.500e-09 262-277 PR00320A 
16.74 6.268e-09 55-70 


771 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE j 


PR00019B 11.36 8.714e-12 87- 
101 PR00019A 11.19 1.000e-10 
90-104 


772 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 110- 
159 


773 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 155- 
204 


774 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547F 23.43 3.942e-28 943- 
990 DM00547E 13.94 9.750e-21 
652-675 DM00547B 11.28 
1.818e-18 518-532 DM00547C 
17.30 3.53 le-17 546-568 
DM00547A 12.38 1.273e-ll 497- 
509 DM00547D 1 1.60 9^00e-ll 
622-636 


776 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 769- 
792 


777 
III 


rKUU / /y 


UN US1 1 VL 1 ,4,5- 1 JKJ^FHOSPiiATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 


778 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 
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SEQ 

m 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


779 


BL01282 


BIR repeat proteins. 


RI fll 7R7R in AQ O C/11=. aa £ ac 

duj izozd ju.4y Z.j43©-09 6-45 


781 


PR00205 


CADHERIN SIGNATURE 


PR00205B 11.39 3.11 8e-l 1 654- 
672 PR00205B 1 1.39 8.588e-l 1 
230-248 PR00205B 1 1.39 8.527e- 
10 551-569 PR00205B 11.39 
4.203e-09 336-354 


783 


| BL00625 

• 


Regulator of chromosome condensation 
(RCC1) proteins. 


BL00625B 17.692.167e-19 193- 
227 BL00625A 16.21 5.500e-17 

lOO 77fi QT Afl/COCD 1*7 jCA t oof 

16 140-174 BL00625B 17.69 

7 770a 1£7A* 770 HI A A/Co c a 

16.21 9. 115e-16 25 1-280 
175 


785 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PFflftOR4T* 0 7 ifiSo tn ac\n 
rruuuoHD y.HJ r.looe-lv jJO-Ov/ 

PF00084B 9.45 6.400e-09 656-668 


786 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 6.400e-09 656-668 


787 


BL00826 


MARCKS family proteins. 


BL00826C 7.63 6.738e-09 203- 


788 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.3 lOe- 14 36-54 
JriwU*tjj.D 14.0 j o.DOoe-lU /J-9U 


789 


j PR00102 


ORNITHINE 

CARBAMOYLTRANSFERASE 
SIGNATURE 


PR00102B 14.82 5.418e-09 963- 
977 


790 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030B 7.03 5.500e-l 1 199- 

7AQ 


791 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 393- 

^O/ £>JLrUU4l j IN 4.Z9 z.l 1 /e-09 

103-147 BL00415N4.293.628e- 
09 97-141 BL00415N4.29 
5.664e-09 387-431 


795 


PD01066 


PROTEIN ZINC FINGFR 7TNP- 
FINGER METAL-BINDING NU. 


Pr>A1A/C#£ ^Q A1 1 AA 1 a Oil 1 Ac t A a 

rJJUlUOO 19.43 z.091e-3o 105-144 


799 


PF00731 


AIR carboxylase 

* VUI WAV IClJV* 


r^uu/jlu zi.lo 7.333e-35 337- 
380 PF00731B 19.47 7.429e-28 
299-336 PF00731A J9.32 6.333e- 

74 96R-7Q7 


804 


BL00170 


Cyclophilin-type peptidyl-prolyi cis-trans 
isomerase signatur. 


BL00170B 20.97 8.071e-09 297- 

j j t 


805 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 378-389 
BI 00678 o fn s Ron p i n /i i « /i7o 

BL00678 9.67 8.800e- 10 295-306 


806 


PD01719 


PRECURSOR GLYCOPROTEIN 
SIGNAL RE. 


PD0171QA 17 RQ 7 <.7l a \a 7on_ 
318 


807 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


466 


809 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BT 00107 A 1R^QA4£7«> 17 
ulvVju lu/A 10.J7 't.HOZe- 1Z D04- 

595 


i 810 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PROO-A^TA 17 70 1 iin«_l/l o< c>i 

PR00453B 14.65 8.568e- 10 75-90 


814 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


815 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


817 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 5.1 54e-36 125- 
154 PR00193E 19.47 3.9l9e-18 
179-208 


818 


PR00830 


ENDOPEPTTDASE LA (LON) SERINE 


PR00830A8.41 9.571e-ll 115- 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 

PROTEASE (S16) SIGNATURE 


RESULTS* 


819 


BL00126 


3*5'-cychc nucleotide phosphodiesterases 
proteins. 


135 

BL00126C 22.07 7.857e-24 528- ' 
569 BL00126E 35.22 3.714e-15 
669-724 BL00126D 25.50 1.173e- 
14 584-623 BL00126B 15.20 
1.000e-12 502-5 14 BL00126A 
27.56 3.361e-09 461-498 


820 


PR00511 


TEKHN SIGNATURE 


PR00511B 12.25 8.826e-22 174- 
195 PR00511A 13.59 7.723e-ll' 
155-172 


821 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 2.800e-15 13-36 


822 


PF00780 


Domain found in NIKl-like kinases, 
mouse citron and yeast ROM. 


PF007801 14.69 4.825e-09 231- 
261 


827 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 5235e-ll 144- 
163 


828 


BL00326 


Tropomyosins proteins. 


BL00326D 8.76 9.357e-l 1 545- 
586 


829 


1 PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1 .000e-40 46-85 " 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30 235-261 PD02448F 14.22 
9.654e-25 279-303 PD02448D 
1 1.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 305- 

1 1 o 

318 


830 


BL00720 


Guanine-nucleotide dissociation 
stimulators CDC25 family sign. 


BL00720B 16.57 4.500e-23 483- 
507 


831 
832 


BL00107 
BL00215 


Protein kinases ATP-binding region 
proteins. 

Mitochondrial energy transfer proteins. 


BL00107A 18.39 6.625e-21 143- 
174 BL00107B 13.31 4.214e- 10 
213-229 


833 


PR00497 


NEUTROPHIL CYTOSOL FACTOR 
P40 SIGNATURE 


BL00215A 15.82 5.787e-l 1 32-57 
PR00497A 6.92 4.375e-09 41-59 


834 


BL00229 


Tau and MAP proteins tubulin-binding 
domain proteins. 


BL00229A 23.57 9.565e-10 99- 
138 


835 


BL00421 


Transmembrane 4 family proteins. 


BL00421E 20.97 2.216e-09 1053- 
1083 


836 


BL00795 


Involucrin proteins. 


BL00795B 12.41 7.93 le-09 405- 
445 


837 


PR00020 


MAM DOMAIN SIGNATURE 

• 


PR00020A 18.17 LOOOe- 17 34-53 
PR00020B 15.52 5.846e- 16 68-85 
PR00020D 12.70 2.543e-15 147- 
162 PR00020C 13.66 3.483e-13 
95-107 PR00020E8.64 6.586e-13 
165-179 


838 


BL50017 


Death domain proteins profile. 


BL50017B 17.60 6.897e-13 1499- 
1515 


839 


PF00850 


Histone deacetylase family. 


PF00850C 14.55 9.542e-09 1352- 
1369 


840 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 4.500e-12 44-60 
PF00023B 14.20 7.923e-Il 73-83 
PF00023B 14.20 9.000e-10 139- 
149 PF00023B 14205^00e-09 
40-50 


842 


BL01194 


Ribosomal protein L15e proteins. 


BL01194B 13.66 1.000e-40 37-85 
BL01194C 1235 9^50e-40 103- 
138 BL01194A 18.70 7.632e-38 
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ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








2-37 BL01194D 19.02 2.658e-36 
139-178 


843 


BL00610 


Sodium:neurotransmitter symporter 
family proteins. 


BL00610A 17.73 1.000e-40 40-90 
BL00610B 23.65 1.000e-40 104- 
154 BL00610C 12.94 l.000e-40 
206-258 BL00610E 20.34 l.OOOe- 
40 355-398 BL0061 OF 29.02 
1.000e-40 454-509 BL00610D 
20.97 6.063e-35 272-325 
tfLUOblOO 12.89 8.588e-13 514- 
537 


845 


BL00143 


TflCllllflACP fsimilv 7in/ % _KinHinrt romnn 

uiauiiiiajc Ltuimjy zjjic-uiliuillti region 

proteins. 


DT AA1 A1 A *1A A1 A iaa» n >< 

r5JLUU143A 20.91 4.300e-20 94- 
121 BL00143C 14.16 5.500e- 13 

1/1 C ICO DT AA1 iiin 1/1 ill ft Afi 

240-230 BLU0143B 14.41 9.053e- 
10 141-156 


846 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


847 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


R4R 
o*to 




elongation tactor l beta/ beta /delta chain 
proteins. 


BL00824C 14.58 1.000e-40 129- 
167 BL00824D 14.04 6.1 92e-39 
167-202 BL00824B 9.21 2.080e- 
21 96-116 BL00824E 12.49 
3.333e-19 210-226 BL00824A 
13.78 8.650e-14 19-34 


849 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.000e-40 12-51 


OJU 


JTJL/U1UOO 


rlvAJ liiirN £iiNU rlNOriK ^UMC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.316e-24 10-49 


852 


RT 01979 


Glucokinase regulatory protein family 
proteins. 


BL01272B 19.61 6.870e-30 136- 
171 BL01272C 11.68 3.3 14e-25 
249-2/4 BLU1272A 6.49 1.23 le- 
18 99-H7 


853 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 9.34le-20 65- 
106 


854 


PD00289 


PROTEIN SID DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 6.850e-l l 140-154 


858 


PR00450 

* 


RECOVERIN FAMILY SIGNATURE 


PR00450C 12.22 3.250e-25 68-90 
PR00450B 1 1.76 8.125e-23 22-42 
PR00450D 16.58 8.920e-22 92- 
112 PR00450E 12.14 1.581e-19 
114-133 PR00450G 15.33 5.5006- 
17 lOO-lo/ rKUWoUr 12.3U 

4.375e-15 140-156 PR00450A 
13.58 1.857e-14 8-23 


860 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 74-117 


866 


BL00477 


Alpha-2-macroglobulin family thiolester 
region proteins. 


BL00477L 23.51 7.480e-20 54-87 


867 


BL01078 


Molybdenum cofactor biosynthesis 
proteins. 


BL01078B 14.20 1.621e-20 408- 
429 BL01078A 10.16 2.000e-13 
366-379 BL01078D5.993.455e- 
11 566-576 BL01078C 10.52 
3.793e-ll 501-513 


868 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177F 90 64 S ROOp-94 Afn 
489 BL01177C 17.39 5.333e-19 
416-435 BL01177B 13.61 7.840e- 
16122-138 BL01177D 17.50 
1.900e-15 441-459 


869 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 415- 
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ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








442 BL01177C 17.39 5.333e- 19 
369-388 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.9G0e- 15 394-412 


871 


BL50007 


Phosphatidylinositol-specific 
phospholipase X-box domain proteins 
prof. 


BL50007A 19.61 1.000e-40322- 
368 BL50007D 19.54 1.000e-40 
589-63 1 BL50007B 20.90 6.700e- 
36 383-421 BL50007E 25.63 
9.053e-33 748-785 BL50007C 
8.97 5.200e-19 452-469 


872 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972D 22.55 3.250e-17 90- 
115 


874 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 11.65 4.250e-09 370- 
386 


877 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 5.500e-13 1343- 
1366 


878 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.525e-09 52-85 


881 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807E 10.90 4.702e-09 358- 
407 


882 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.188e-37 8-47 


885 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 8.071e-09 10-26 


886 


PR00372 


BIOPTERIN-DEPENDENT 
AROMATIC AMINO ACID 
HYDROXYLASE SIGNATURE 


PR00372B 10.30 9.308e-27 225- 
248 PR00372A 13.39 7.000e-24 
134-154 PR00372E 12.62 2.125e- 
23 360-380 PR00372C 7.90 
3.025e~22 289-309 PR00372F 
13.09 6.333e-21 395-414 
PR00372D 10.22 1.000e-19329- 
348 


887 


BL00301 


GTP-binding elongation factors proteins. 


BL00301B 20.09 2.800e-24 103- 
135 BL00301A 12.41 4.316e-13 
21-33 


888 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 1.667e-09 30-39 


889 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.906e-26 6-45 


890 


DM00179 


w KINASE ALPHA ADHESION T- 
CELL. 


DM00179 13.97 7.652e-09 1 13- 
123 


892 


BL01022 


PTR2 family proton/oligopeptide 
symporters proteins. 


BL01022B 22.19 6.016e-l4 72- 
118 BL01022E 23.51 1.173e-12 
472-508 BL01022A 11.58 9.135e- 
12 42-61 BL0l022D9.42 3.455e- 
11 199-212 


893 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


894 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


895 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237B 13.50 9.100e-14 116- 
138 PR00237F 13.57 1.360e-13 
312-337 PR00237G 19.63 9.069e- 
13 353-380 PR00237E 13.03 
7.120e-12 243-267 PR00237D 
8.94 4.150e-ll 194-216 
PR00237A 11.48 4 375e-ll 83- 
108 


~896 


BL00129 


Glycosyl hydrolases family 3 1 proteins. 


BL00129D 16.76 8.258e-26 634- 
678 BL00129A26^1 1.720e-25 
384-430 BL00129E 22.60 4.857e- 
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ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








23 698-734 BL00129C 15.12 
1.750e-22 596-624 BL00129B 
1 9. 1 9 5 .89 1 e- 1 8 495-522 
BL00129F 26.19 7.545e-15 814- 
852 


897 


BL00598 


Chromo domain proteins. 


BL00598 14.45 1.220e-13 9-31 


898 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 6.000e-O9 396-405 


o aa 
899 


r»r\ a i i a i 
PD01 101 


INHIBITOR HEAVY CHAIN 
CHANNEL IN. 


PDO 110 IB 21.53 1.000e-40 274- 
327 PD01 101D 24.45 1.000e-40 
457-512 PDO] 101A 18.25 6.268e- 
23 83-117 PD01101C 12.69 
1.237e-16 366-386 PD01101E 
6.73 7.750e- 12 566-576 


AAA 

900 


PR00600 


PROTEIN PHOSPHATASE PP2A 55KD 
REGULATORY SUBUNIT 
SIGNATURE 


PR00600A 1 1 .6 1 5.979e-09 3 1-52 


901 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.116e-31 24-63 


903 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL011 15A 10.22 1.509e-1 1 21-65 


906 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.174e-13 539- 
572 DM00215 19.43 4.750e-12 
549-582 DM00215 19.43 9.824e- 
11 551-584 DM00215 19.43 
2.929e-10 548-581 DM00215 
19.43 4.054e- 10 550-583 
DM00215 19.43 5339e-10 552- 
585 DM00215 19.43 7. 107e- 10 
544-577 


907 


TIT) A A AO O 

PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 6.276e-12 314- 
332 


AAO 

908 


ni AA 1 AT 

BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.950e-17 1 125- 
1156 


AAA 

909 


nf A A 1 AT 

BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.950e-17 1 1 18- 
1149 


ylv 


DI AA1 AT 

BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


911 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


912 


PF00856 


SET domain proteins. 


PF00856A 26.14 4.553e-l 1 243- 
280 


913 


PF00628 


PHD-finger. 


PF00628 15.84 6.400e-13 197-212 


914 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27 435- 
459 PR00962G 15.71 4.086e~26 
593-618 PR00962Bll.98 9.122e- 
26296-319 PR00962A 13.28 
6.143e-22 15-34 PR00962C8.00 
4.000e-21 348-369 PR00962F 
12.39 9.769e-21 552-572 
PR00962H 13.32 2.636e-20 623- | 
643 PR009621 11.68 9.786e-20 
692-712 PR00962E 8.81 2.91 5e- 
18 515-534 


A 1 C 

915 


PROOyoz 


¥ lyPU A T /"TN OTA XTHP T A DIM C 

LbTHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 l.OOOe-27 365- 
389 PR00962G 15.71 4.086e-26 
523-548 PR00962A 13.28 6.143e- 
22 15-34 PR00962C8.004.000e- 
21 278-299 PR00962F 12.39 
9.769e-21 482-502 PR00962H 
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13.32 2.636e-20 553-573 
PR009621 1 1.68 9.786e-20 622- 
642 PR00962F R Rl ook 0 iq 
445-464 


916 


BL00134 


Serine proteases, trypsin family, histidine 
proteins. 


BL00134A 1 1 Qfi <i RRAa uon 
107 


917 


BL00478 


LIM domain proteins. 


BL00478B 14.79 8.393e-13 21 1- " 
226 BL00478B 14 70 £ 717* in 
271-286 


918 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 5.729e-09 973- ™ 
988 


922 


BL00150 


Acylphosphatase proteins. 


BL00150 25.33 1.000e-40 37-84 


924 


DM00031 


IMMUNOGLOBULIN V REGION. 


DM0003 1R IS 41 8 no nt\ 

uiYi.\j\j\jj ij3 ij.'ti o.uo.se-uy /y- 
113 


925 


BL00072 


Acyl-CoA dehydrogenases proteins. 


BL00072D 30.08 2.837e-24 280- 
33 1 BL00072E 24. 12 8.200e-24 
368-41 1 RT 00077r* in *7 C7i a 

20 226-267 BL00072B 9.48 
6.049e-12 183-196 


927 


BL0Q237 


G-protein coupled receptors proteins. 


RT 00737P 11 1 0 1 /cooa 1 i oofl 

256 BL00237A 27.68 6.657e-13 
90-110 RT 00737T> 11 oio cii a 

13 290-307 


928 


BL01033 


Globins profile. 


BL01033A 16.94 7.923e-18 25-47 
BL01033B 13.81 1.000e-15 93- 
105 


929 


BL00216 


Sugar transport proteins. 


RT 007 1£R 77 f*A c ii/i a i-a oao 
DLuu^ioD z/.0*l o./14e-I3 203- 

253 


932 


BL00415 | 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 353- 
397 BL00415N 4.29 2.1 17e-09 
63-107 BL00415N 4.29 3.628e-09 
57-101 BL004I5N 4.29 5.664e-09 
347-391 


933 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1 .000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
ijj riA/Z'Wou li.oz 1.000e-40 
152-189 PD02448Ell.33 9.000e- 

30 221-240 PFi07il4ftT7 i a 

9.654e-25 267-291 PD02448D 
1 1 48 3 659e-1 R 1 07-71 1 

PD02448G 10.73 7.857e-16 293- 
306 


934 


DM00191 


w SPAC8A4.04C RESISTANCE j 
SPAC8A4.05C DAUNORUBICIN. 


DM00191D 13.94 9.083e-10 136- 
175 


935 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 4.696e-10 67- 
111 


936 


BL00019 


Actin in-type actin-binding domain 
proteins. 


BL00019D 15.33 8.138e-14 865- 
895 


937 


PR00762 


CHLORIDE CHANNEL SIGNATURE 


PR00762A 14.22 4.000e-22 183- 
201 PR00762C9.291.000e-21 

76R-7RR PR0fl7£OT? m at i o«n.~ 
zoo-zoo jrivuv/OZIi iZ.U/ 3.zj0e- 

70 S? 0-^37 PR007A7n 1 1 on 
1.000e-19 470-491 PR00762F 
15.12 1.429e-19 538-558 
PR00762B 12.12 1.818e-18 214- 
234 PR00762G 14.13 3.455e- 17 
577-592 


938 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 9.500e-25 291-334 


939 


DM01111 


4 kw PHOSPHATASE 


DM011 HE 17.28 1.568e-10248- 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






TRANSFORMING 61K PDF1. 


297 DM01lllE17.28 5.168e-10 
659-708 DM01 11 ID 16.76 
5.263e-09 279-325 DM01 111M 
10.67 8.674e-09 91 1-935 


940 


BL00107 


Protein kinases A TP-binding region 
proteins. 


BL00107B 13.31 l.OOOe-14 293- 
309 BL00107A 18.39 6.760e-13 
229-260 


942 


BL01 160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.832e-ll 543- 
597 


943 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 3.500e-35 8-47 


945 


BL00989 


Clathrin adaptor complexes small chain 
proteins. 


BL00989B 26.51 1.000e-40 66- 
117 BL00989A 11.66 1.000e-13 
5-19 


946 


PR00178 


FATTY ACID-BINDING PROTEIN 
SIGNATURE 


PR00178D 13.52 9.571e-09450- 
469 


1 947 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B 7.11 4.857e-09713- 
724 


948 


PF00628 


PHD-finger. 


PF00628 15.84 8.412e-14 201-216 


951 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 2.050e-10 180- 
230 


952 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 4.300e-ll 26-49 
PR00926F 17.75 6.348e-09 134- 
157 


955 


PF00109 


Beta-ketoacyl synthase. 


PF00109 13.08 2.846e-12 342-357 


957 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069A 16.01 8.826e-24 26-51 
PR00069B 1133 1.514e-17 86- 
105 PR00069C 16.03 8.816e-14 
155-173 


958 


PF00583 


Acetyltransferase (GNAT) family. 


PF00583A 12.53 5.500e-10 631- 
642 


961 


PR00328 


GTP-B ENDING SARI PROTEIN 
SIGNATURE 


PR00328A 10.62 8.740e-10 7-31 


962 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain proteins (A+T-hook). 


BL00354A 3.83 9.438e~10 1489- 
1499 


963 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain proteins (A+T-hook). 


BL00354A 3i83 9.438e-10 1489- 
1499 


964 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 7.188e-27 53-96 


965 


PF00992 


Troponin. 


PF00992A 16.67 2.421e-09 581- 
616 


966 


PR00515 


5-HYDROXYTRYPTAMINE IF 
RECEPTOR SIGNATURE 


PR00515D7.91 5.741e-09 13-33 


967 


BL00579 


Ribosomal protein L29 proteins. 


BL00579B 21.99 5.065e-21 164- 
194 


970 


BL00504 


Fumarate reductase / succinate 
dehydrogenase FAD-binding site 
proteins. 


BL00504C 18.68 2.227e-24 34-59 
BL00504D 10.43 7.261e-21 75-93 


973 


PF00580 


UvrD/REP helicase. 


PF00580A 13.37 4.720e-09 249- 
271 


974 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456F 5.86 1.000e« 10 242-254 


975 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.429e-22 99- 
139 


976 


BL00031 


Nuclear hormones receptors DNA- 
binding region proteins. 


BL00031A 19.55 7.158e-33 60-93 
BL0003 IB 22.25 5.500e-28 94- 
126 


977 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDL 


PD00066 13.92 8.200e-16 196-209 
o PD00066 13.92 8200e-16 336-349 
°PD00066 13.92 2.385e-15 476-489 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








PD00066 13.92 9.308e-15 252-265 
PD00066 13.92 2.800e-14 448-461 
PD00066 13.92 4.600e-14 392-405 
PD00066 13.92 5.200e-14 280-293 
PD00066 13.92 4.000e-13 224-237 
PD00066 13.92 4.429e-12 308-321 
PD00066 13.92 9.571e-12 420-433 
PD00066 13.92 6.870e-ll 168-181 


978 


BL00721 


Formate— tetrahydrofolate ligase proteins. 


BL00721B 13.21 1.000e-40 346- 
401 BL00721D 13.90 1.000e-40 
538-592 BL00721E 13.46 l.OOOe- 
40 597-646 BL007211 18.79 
2.500e-40 814-860 BL00721H 
21.20 8.239e-39 763-814 
BL00721A 15.31 9/719e-32287- 
321 BL00721C 16.92 4.000e-30 
498-535 BL00721F 15.96 8.232e- 
27 660-702 BL0072IG 7.97 
3.017e-10 721-734 


981 


PD00126 


PROTEIN REPEAT DOMAIN TPR 
NUCLEA. 


PD00126A 22.53 2.552e-09 180- 
201 


982 


BL00869 


Renal dipeptidase proteins. 


BL00869C 12.58 3.172e-19 59-95 " 
BL00869E 13.12 9.129e-18 120- 
157 BL00869J 15.60 6.032e-17 
270-310 BL00869H 11.08 1.840e- 
16 219-242 BL00869G n K 
2.543e-16 192-214 BL00869F 
12.77 7.03 le-14 157-192 
BL008691 12.92 3.274e-12 242- 
270 BL00869D 14.02 5.282erl0 
95-124 BL00869B 15.55 9.382e- 
10 31-61 


983 


PR00196 


ANNEXIN FAMILY SIGNATURE 


PR00196F 13.89 2.125e-09 92- lOT 


984 


BL00485 


Adenosine and AMP deaminase proteins. 


BL00485D 30.82 2.427e- 10 154- 

209 ; 



* Results include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 



TABLE 4 



SEQ ID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


2 


ig 


Immunoglobulin domain 


3.9e-17 


60.3 


3 


HSP90 


Hsp90 protein 


0 


1548.4 


6 


tsp 1 


Tnrombospondintype 1 domain 


0.002 


22.1 


7 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


6.7e-08 


27.3 


9 


PWWP 


PWWP domain 


8.1e-16 


66.0 


12 


Clq 


Clq domain 


1.7e-26 


101.5 


13 


Clq 


Clq domain 


2e-20 


81.3 


14 


Aatrans 


Transmembrane amino acid 
transporter protein 


2.7e-42 


153.9 


15 


E1-E2 ATPase 


E1-E2 ATPase 


6.3e-124 


412.2 


16 


trypsin 


Trypsin 


12e-87 


278.6 


17 


ig 


Immunoglobulin domain 


7.6e-12 


43.2 


18 


lectin c 


Lectin C-type domain 


0.0003 


21.2 


~W 


Alpha L fucos 


Alpha-L-fiicosidase 


l^e-217 


736.5 



185 



SEQ n> 
NO: 


PFAM NAME 


DESCRIPTION 


p-valne 


PFAM 
SCORE 


22 


pkinase 


Eukaryotic protein kinase domain 


3.3e-87 


303.1 


23 


p kinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


24 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


25 


ank 


Ank repeat 


5.5e-14 


59.9 


27 


pkinase 


Eukaryotic protein kinase domain 


1.5e-100 


347.4 


28 


spectrin 


Spectrin repeat 


4e-57 


203.2 


29 


spectrin 


Spectrin repeat 


4e-57 


203.2 


30 


WD40 


WD domain, G-beta repeat 


I.2e-07 


38.8 


33 


rem 


RNA recognition motif. 


l.le-17 


72.2 


34 


rrm 


RNA recognition motif. 


Lle-17 


72.2 


36 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


3e-36 


117.3 


37 


ank 


Ank repeat 


5.9e-25 


96.3 


38 


SRF-TF 


SRF-type transcription factor 


1.4e-36 


133.9 


40 


alk_phosphatase 


Alkaline phosphatase 


0 


1034.9 


44 


zf-C2H2 


Zinc finger, C2H2 type 


8.6e-103 


354.9 


45 


sugar_tr 


Sugar (and other) transporter 


3.1e-08 


40.3 


47 


7tm_2 


7 transmembrane receptor (Secretin 
family) 


6.4e-79 


275.6 


50 


zf-C2H2 


Zinc finger, C2H2 type 


L3e-98 


341.0 


51 


filament 


Intermediate filament proteins 


1.2e-176 


600.3 


52 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.7e-10 


37.7 


53 


CadherinCjer 
m 


Cadherin cytoplasmic region 


1.9e-94 


327.2 


54 


SJ00 


S-100/ICaBP type calcium binding 
domain 


5.2e-18 


73.3 


58 


inositol P 


Inositol monophosphatase family 


5e-13 


49.8 


59 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


8.8e-46 


147.6 


60 


Kunitz_BPTI 


Kunitz/B ovine pancreatic trypsin 
inhibito 


3.7e-47 


148.6 


62 


DAD 


DAD family 


2.5e-74 


260.3 


63 


MOZ_SAS 


MOZ/SAS family 


5.9e-133 


455.1 


64 


MOZ SAS 


MOZ/SAS family 


i.7e-123 


423.6 


65 


ras 


Ras ramily 


9.3e-89 


308.3 


67 


Hamlpjike 


Haml family 


3.7e-49 


176.7 


68 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


5.2e-39 


126.1 


70 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-112 


387.3 


71 


Peptidase_M41 


Peptidase family M41 


1.2e-l 10 


381.0 


72 


abhydrolase 


1« #1 ^ t Iff t 1 

alpha/beta hydrolase fold 


9.8e-05 


26.5 


81 


Ktetra 


K+ channel tetramerisation domain 


0.022 


-16.8 


82 


pkinase 


Eukaryotic protein kinase domain 


5e-49 j 


176.3 


84 


AAA 


ATPases associated with various 
cellular act 


1.3e-77 


271.3 


85 


homeobox 


Homeobox domain 


1.4e-28 


108.3 


87 


TGF-beta 


Transformmg growth factor beta like 


6.7e-68 


210.2 


91 


raito carr 


Mitochondrial carrier proteins 


4.6e-57 


198.5 


95 


adenylatekinase 


Adenylate kinase 


l.le-15 


60.0 


96 


ig 


Immunoglobulin domain 


4.1e-20 


69.8 


99 


CNH 


CNH domain 


3.4e-120 


412.7 


100 


homeobox 


Homeobox domain 


7.4e-32 


119.3 


1 A 1 

101 


ZI-C2H2 


Zinc finger, C2H2 type 


2.2e-47 


170.8 


102 


2f-C2H2 


Zinc finger, C2H2 type 


4.4e-89 


309.4 


103 


dynamin 


Dynamin family 


1.4e-150 


513.6 


104 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


105 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


108 


metalthio 


Metallothionein 


2e-25 


97.9 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 


112 


HSP20 


Hsp20/alpha crystallin family 


2.6e-20 


77 7 
/ f.f 


115 


EF TS 


Elongation factor TS 


3 8e-fvl 


99 1 1 


116 


sugar tr 


Sugar (and other) transporter 




993 1 


118 


catalase 


Catalase 


o 


1 1 O 

1 IJO.7 


119 


UCH 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


le-10 


94 4 


122 


metalthio 


Metal lothionein 


2.8e-25 


07 4 


125 


adh short 


short chain dehydrogenase 


1.6e-45 


1/vl A 


126 


KRAB 


KRAB box 


7.9e-25 




127 


G-alpha 


G-protein alpha subunit 


le-249 


843.0 


128 


mito carr 


Mitochondrial carrier proteins 






131 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


4 9e-51 


1 RQ A 
15!/. 0 


132 


GYF 


GYF domain 


4.9e-28 


106.6 


133 


GYF 


GYF domain 


4 Qp-9R 


1 AA A 
1UO.O 


134 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


2.1e-33 


119.1 


135 


pkinase 


Eukaryotic protein kinase domain 






136 


ank 


Ank repeat 


2 9f»-9Q 


1111 


137 


IL8 


Small cytokines 
(intecrine/chemokine), inter 


1 1#*-1R 




139 


pyridoxal_deC 


Pyridoxal-dependent decarboxylase 
conse 


0 0001 1 




140 


cadherin 


Cadherin domain 


A .JC-OO 


"3/V7 Q 
JU/.O 


142 


efhand 


EF hand 




191 A 


143 


Acyltransferase 


Acyltransferase 


2e-29 


1119 


146 


cytochrome c 


Cytochrome c 


1.7e-33 


124.7 


147 


pkinase 


Eukaryotic protein kinase domain 




J00.3 


148 


PDZ 


PDZ domain (Also known as DfTR or 
GLGF). 


1 7p^00 




149 


aldo ket red 


Aldo/keto reductase family 


7 4«- IRQ 


A/1 A ff 


150 


homeobox 


Homeobox domain 


1 ?ft-OR 


oo./ 


151 


PseudoU synth 
1 


tRNA pseudouridine synthase 


4 7<»^7 


9A1 A 


152 


abhydrolase 


alpha/beta hydrolase fold 




no a 
1 lo.U 


153 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1 le-OQ 


4^ A 


156 


PHD 


PHD-finger 




AO Q ! 


157 


&3 


Fibronectin type in domain 


0 01 ^ 

V.V 1 J 


O 1 O 


158 


homeobox 


Homeobox domain 


2 7e-27 


1fi4 1 


160 


PWI 


PWI domain 


3.9e-24 


93.6 


162 


DnaJ 


DnaJ domain 


2e-06 




164 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


8e-117 


401.5 


166 


metalthio 


Metallothionem 


3.1e-26 


100.6 


167 


LRR 


Leucine Rich Repeat 


0 OOfl f,Q 


9A I 


169 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


S Ip-IRfl 

J.JO"l 0 u 


A1 1 A 
01 1.4 


170 


fibrinogen_C 


Fibrinogen beta and earn ma chains 
C-term 




A1 1 A 
01 1.4 


171 


fibrinogen^ 


Fibrinogen beta and gamma chains, 
C-term 


le-149 


^10 R 


173 


homeobox 


Homeobox domain 


1.5e-29 


111.6 


174 


FYVE 


FYVE zinc finger 


7.4e-28 


103.8 


175 


GRIP 


GRIP domain 


3.9e-08 


40.5 


182 


pkinase 


Eukaryotic protein kinase domain 


3.4e-71 


250.0 


185 


CAP GLY 


CAP-Gly domain 


5.6e-51 


182.8 


186 


TBC 


l B(J domain 


2.2e-50 


180.8 


187 


TBC 


fBC domain 


2.2e-50 


180.8 
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SEQID 

NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


188 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


4e-13 


57.0 


189 


Kelch 


Kelch motif 


5.2e-106 


365.6 


190 


T" * 

Tropomyosin 


Tropomyosins 


3.8e-17l 


535.4 


192 


Rieske 


Rieske [2Fe-2S] domain 


0.0016 


18.5 


199 


ig 


Immunoglobulin domain 


5.9e-19 


66.1 


202 


EGF 


EGF-like domain 


3.4e-54 


193.5 


203 * 


trefoil 


Trefoil (P-type) domain 


le-24 


95.5 


204 


TBC 


TBC domain 


8.5e-38 


139.0 


205 


efhand 


EF hand 


0.0096 


22.6 


206 


ISK_Channel 


Slow voltage-gated potassium 
channel 


0.0031 


8.1 


207 


trefoil 


Trefoil (P-type) domain 


2.9e-48 


173.7 


209 


Ribosomal_S13 


Ribosomal protein S13/S18 


1.2e-78 


274.7 


210 


hemopexin 


Hemopexin 


1.3e-62 


221.5 


213 


TBC * 


TBC domain 


2.5e-48 


174.0 


215 


Basic 


Myogenic Basic domain 


4.3e-50 


179.8 


216 


RibosomalJL24 


KOW motif 


8.2e-23 


89.2 


222 


&3 


Fibronectin type III domain 


7.3e-141 


481.4 


223 


cofilin_ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


9.3e-47 


168.8 


224 


efhand 


EFhand 


6.1e-06 


33.2 


225 


Pterin_4a 


Pterin 4 alpha carbinolamine 
dehydratase 


9.3e-42 


152.1 


228 


ABC tran 


ABC transporter 


4.1e-110 


379.2 


234 


El DerP2 DerF 
2 


El family 


3.7e-90 


312.9 


235 


El DerP2JDerF 
2 


El family 


1.6e-48 


174.6 


237 


PMP22_Claudin 


PMP-22/EMP/MP20/Claudin family 


1.7e-25 


98.1 


238 


Opiodsjieurope 
P 


Vertebrate endogenous opioids 
neurope 


1.8e-159 


543.2 


239 


eIF-5a 


Eukaryotic initiation factor 5A 
hypusine 


5.9e-104 


358.8 


240 


Amino oxidase 


Flavin containing amine oxidase 


2.5e-ll 


37.8 


243 


zf-C2H2 


Zinc finger, C2H2 type 


2.1e-99 


343.6 


244 


Band 7 


SPFH domain / Band 7 family 


2.3e-53 


190.7 


245 


ank 


Ank repeat 


1.6e-88 


307.5 


246 


zf-C2H2 


Zinc finger, C2H2 type 


6.7e-49 


175.9 


247 


actin 


Actin 


2.3e-42 


140.3 


248 


ER_lumen_recep 
t 


ER lumen protein retaining receptor 


2.4e-155 


529.5 


250 


PMP22 Claudin 


PMP-22/EMP/MP20/Claudin family 


2.2e-38 


140.9 


252 


Collagen 


Collagen triple helix repeat (20 
copies) 


1.4e-l3 


58.6 


255 


C2 


C2 domain 


0.052 


7.8 


257 


CAP GLY 


CAP-Gly domain 


1.4e-20 


81.8 


260 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


261 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


262 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


263 


cofilinADF 


Cofilin/tropomyosin-type actin- 
binding pr 


7.8e-21 


82.6 


264 


Ribosomal L14 


Ribosomal protein L14p/L23e 


9.2e-10 


40.6 




O ADA 1 

oArA 


Saposin A-type domain 


4.4e-27 


1 AO A 

103.4 


266 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


267 


ABC_tran 


ABC transporter 


9.5e-39 j 


142.2 


269 


Ribosomal_L14 


Ribosomal protein L14p/L23e 


6.2e-62 


219.2 


270 


abhydrolase 


alpha/beta hydrolase fold 


0.042 


-3.3 


272 


ras 


Ras family 


4.3e-87 


302.8 
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SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


273 


rrm 


RNA recognition motif. 


0.074 


14.6 


275 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


2.5e-41 


146.4 


276 


ras 


Ras family 


l.le-67 


238.3 


277 


UCH 


Ubiquitin carboxyl-terminal 
hydrolase, fami J 


Ue-147 


503.9 


278 


START 


START domain 


3.2e-09 


44.1 


279 


WD40 


WD domain, G-beta repeat 


1.8e-27 


104.7 


282 


G-patch 


G-patch domain 


7.8e-22 


86.0 


287 


AntTproliferat 


BTG1 family 


L2e-101 


351.0 


289 


KRAB 


KRAB box 


7.le-21 


82.8 


293 


7tm 3 


7 transmembrane receptor 


3.3e-73 


256.6 


295 


SET 


SET domain 


5e-30 


113.2 


296 


Pyridox_pxidase 


Pyridoxamine 5'-phosphate oxidase 


1.3e-76 


268.0 


297 


rrm 


RNA recognition motif. 


5.4e-45 


162.9 


298 


Ubie_methyltran 


ubiE/COQ5 methyltransferase family 


6.3e-05 


-96.3 


299 


Ubie_methyltran 


ubiE/COQ5 methyltransferase family 


0.0024 


-118.1 


301 


Cyt_reductase 


FAD/NAD-binding Cytochrome 
reductase 


7.7e-61 


215.5 


302 


G-patch 


G-patch domain 


3.1e-14 


60.7 


307 


7ta_l 


7 transmembrane receptor (rhodopsin 
family) 


7.7e-43 


138.2 


308 


PH 


PH domain 


0.0015 


17.8 


310 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


1.4e-84 


270.8 


311 


Rhodanese 


Rhodanese-like domain 


3.3e-64 


226.7 


312 


tubulin 


Tubulin/FtsZ family 


4.9e-286 


963.6 


314 


SURF4 


SURF4 family 


1.2e-199 


676.6 


325 


IMS 


impB/mucB/samB family 


2e-58 


207.5 


327 


cadherin 


Cadherin domain 


4.3e-91 


316.0 


329 


NAC 


NAC domain 


2.1e-28 


107.8 


330 


LPtrans 


Phosphatidylinositoi transfer protein 


6.5e-98 


338.7 


332 


TFIIS 


Transcription factor S-H (TFIIS) 


8.8e-05 


29.3 


337 


zf-C2H2 


Zinc finger, C2H2 type 


3.6e-61 


216.6 


340 


AIRS 


AIR synthase related protein 


4e-32 


120.2 


343 


annexin 


Annexin 


4.6e-80 


279.4 


346 


Stathmin 


Stathmin family 


I.8e-90 


314.0 


347 


Ribosomal L16 


Ribosomal protein L16 


4.6e-09 


34.9 


348 


lactamase B 


Metallo-beta-lactamase superfamily 


0.012 


-6.0 


351 


efhand 


EFhand 


2.5e-14 


61.0 


353 


lectin c 


Lectin C-type domain 


1.3e-05 


32.1 


354 


WD40 • 


WD domain, G-beta repeat 


2.2e-18 


74.5 


360 


lipocalin | 


Lipocalin / cytosolic fatty-acid 
binding pr 


6.3e-10 


38.3 


362 


Acetyltransf 


Acetyltransferase (GNAT) family 


0.0019 | 


24.9 


365 


tRNA-syntJ 


tRNA synthetases class I (I, L, M and 
V) 


4.6e-185 


6282 


366 


Sulfatase 


Sulfatase 


6.1e-228 


770.6 


368 


START 


START domain 


3.8e-ll 


50.5 


369 


pkinase 


Eukaryotic protein kinase domain 


2.4e-10 L 


41.3 


370 


ACBP 


Acyl CoA binding protein 


4.4e-56 


199.7 


371 


pkinase 


Eukaryotic protein kinase domain 


1.6e-94 


327.5 


373 


EGF 


EGF-like domain 


2.6e-12 


543 




Zt-L-ZiiZ 


Zinc finger, C2H2 type 


8.2e-64 


225.4 


377 


KRAB 


KRAB box 


3.7e-27 


103.7 


379 


SET ! 


SET domain 


7.3e-61. 


215.6 


380 


Glyco_transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 


381 


zf-C2H2 


Zinc finger, C2H2 type 


4.3e-06 


33.7 


383 


GlycotransfJS 


Glycosyl transferase family 8 


0.0028 


-40.1 
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384 


RasGEF 


RasGEF domain 


8.1e-43 


155.7 


385 


TBC 


TBC domain 


0.017 


-66.6 


389 


Glycos_transf_2 


Glycosyl transferases 


i.3e-15 


65.3 


390 


Na Ca Ex 


Sodium/calcium exchanger protein 


3.9e-105 


362.7 


391 


m3 


Fibronectin type III domain 


4.1e-102 


352.6 


392 


m3 


Fibronectin type III domain 


3.4e-45 


163.6 


393 


fo3 


Fibronectin type IE domain 


3.4e-45 


163.6 


394 


ldl_receptj> 


Low-density lipoprotein receptor 
repeat 


7.1e-49 


175.8 


395 


Ribosomal_L30 


Ribosomal protein L30p/L7e 


0.0023 


16.0 


396 


Oxysterol_BP 


Oxysterol-binding protein 


1.5e-94 


327.5 


397 


RDS ROM1 


Peripherin/rom- 1 


2.9e-33 


123.9 


399 


lactamaseB 


Metallo-beta-lactamase superfamily 


3.4e-39 


143.6 


402 


F-box 


F-box domain. 


0.0002 


28.1 


403 


CLP_protease 


Clp protease 


4.8e-64 


226.2 


405 


Ribosomal L35 
Ae 


Ribosomal protein L35Ae 


6e-77 


269.0 


406 


LIM 


LIM domain containing proteins 


0.00021 


20.7 


410 


tRNA-syntJc 


tRNA synthetases class I (E and Q) 


le-236 _J 


799.8 


411 


NTP transf 2 


Nucleotidyltransferase domain 


3.9e-16 


67.0 


412 


DEAD 


DEAD/DEAH box helicase 


0.00016 


17.2 


414 


DUF94 


Domain of unknown function DUF94 


0.000 11 


26.9 


415 


tubulin 


Tubulin/FtsZ family 


4.5e-289 


973.7 


420 


SET 


SET domain 


3.3e-57 


203.5 


421 


WD40 


WD domain, G-beta repeat 


6.1e-29 


109.6 


423 j 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-39 


144.9 


424 


pkinase 


Eukaryotic protein kinase domain 


8.9e-75 


261.8 


428 


LIM 


LIM domain containing proteins 


1.8e-34 


126.7 


431 


kazal 


Kazal-type serine protease inhibitor 
domain 


3.7e-18 


73.8 


432 


SH2 


Src homology domain 2 


1.4e-67 


198.4 


433 


zf-C2H2 


Zinc finger, C2H2 type 


2.8e-144 


492.7 


434 


ras 


Ras family 


0.012 


-106.8 


436 


El-E2_ATPase 


E1-E2 ATPase 


1.6e-117 


391.0 


437 


RNA_pol_A 


RNA polymerase alpha subunit 


0 


1077.7 


438 


PHD 


PHD-fmger 


1.6e-ll 


51.7 


439 


lectin c 


Lectin C-type domain 


4.7e-30 


113.3 


440 


zf-C2H2 


Zinc finger, C2H2 type 


l.le-65 


231.6 


441 


arrestin 


Arrestin (or S-antigen) 


2.9e-254 


858.1 


442 


aminotran_3 


Aminotransferases class-Ill 
pyridoxal-pho 


8.2e-80 


231.1 


443 


UCH-1 


Ubiquitin carboxyl-terminal 
hydrolases famil 


8.5e-12 


52.6 


444 


CTFNFI 


CTF/NF-I family 


2.6e-277 


934.6 


451 


T-box 


T-box 


3.8e-U7 


402.6 


453 


Rieske 


Rieske [2Fe-2S] domain 


2.6e-13 


57.7 


454 


zf-C2H2 


Zinc finger, C2H2 type 


3.9e-64 


226.5 


456 


homeobox 


Homeobox domain 


2.8e-08 


38.9 


459 


ig 


Immunoglobulin domain 


2.6e-20 


70.5 


460 


Hydrolase 


haloacid dehalogenase-like hydrolase 


4e-25 


96.9 


462 


rve 


Integrase core domain 


1.6e-13 


50.7 


466 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


467 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


468 


Sterol desat 


Sterol desaturase 


7.5e-38 


139.2 


469 


pro_isoraerase 


Ctyclophilin type peptidyl-prolyl cis- 
tr 


2.6e-63 


220.9 


470 


Peptidase_M24 


metallopeptidase family M24 


6e-08 


28.1 


471 


PD2 


PDZ domain (Also known as DHR or 
GLGF). 


5.4e-129 


441.9 
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SEQED 
NO: 



472 



473 



474 



475 



476 



477 



478 



479 



480 
482 



484 



486 



487 



488 
495 



497 



499 



501 



502 



503 



507 



508 



509 



511 



512 
513 



515 



516 



517 



518 



525 



528 



529 



532 



533 



535 



536 



539 



542 



544 



546 



547 



551 
552 



PFAM NAME 



myb_DNA- 
binding 



ZZ 



EF1G domain 



Ribosomal L31e 



Clq 
SH3 



MoaA_NifB_Pq 



DESCRIPTION 



Myb-like DNA-binding domain 



Zinc finger present in dystrophin. CB 



Elongation factor 1 gamma, 
conserved doma 



Ribosomal protein L31e 



Clq domain 



SID domain 



moaA / nifB / pqqE family 



FYVE 



DNApol_A 



adh short 



ank 



IMS 



TIR 



FMO-like 



IJLWEQ 



homeobox 



pkinase 



fo3 



LRR 



RGS 



filament 



fh3 



HECT 



RibosomaI_L7A 
e 



WD40 



WD40 



pkinase 



G-gamma 
SID 



HTH AraC 



zf-C2H2 



SI 



pkinase 



cadherin 



zf-C2H2 



neur chan 



RhoGEF 



myosinhead 



LRR 



Sec7 



homeobox 



actm 



ank 



zf-CCCH 



DSPc 



HMG_CoA_synt 



PHD 



FYVE zinc finger 

DNA polymerase family A 



short chain dehydrogenase 



Ank repeat 



impB/mucB/samB family 
TIR domain — 



Flavin-binding monooxygenase-like 
I/LWEQ domain " 



Homeobox domain 



Eukaryotic protein kinase domain 



Fibronectin type III domain 



Leucine Rich Repeat 
Regulator of G protein signaling 
domain 



Intermediate filament proteins 



Fibronectin type III domain 



p-value 



3.6e-06 



0.012 



6.3e-88 



6.1e-66 



2.5e-75 



l.le-12 



0.002 



9.3e-21 



2.3e-46 



1.2e-62 



1.3e-17 



2.2e-83 



3.2e-19 



9.5e-101 



3.6e-06 



2.3e-l 66 



2.5e-237 



9.3e-31 



0.041 



le-142 



HECT-domain (ubiquitin- 
transferase). 



Ribosomal protein L7Ae 



WD domain, G-beta repeat 



WD domain, G-beta repeaT 



WD domain, G-beta repeat 



1.3e-100 



le-13 



5.7e-26 



0.063 



0.063 



Eukaryotic protein kinase domain 



GGL domain 



SH3 domain 

Bacterial regulatory helix-turn-helix 
protei 



Zinc finger, C2H2 type 



SI RNA binding domain 



Eukaryotic protein kinase domain 



Cadherin domain 



Zinc finger, C2H2 type 



Neurotransmitter-gated ion-channel 



RhoGEF domain 



Myosin head (motor domain) 



Leucine Rich Repeat 



Sec7 domain 



Homeobox domain 



Actin 



Ank repeat 



Zinc finger C-x8-C-x5-C-x3-H type 



Dual specificity phosphatase, 
catalytic doma 



2.1e-42 



2.3e-86 



1.9e-08 



3e-06 



3.9e-27 



1.7e-34 



6.1e-58 



L8e-75 



2e-80 



4e-70 



5.8e-222 



3.5e-44 



0 



8.3e-15 



5.1e-92 



4.8e-05 



2.4e-100 



1.9e-35 



2.8e-10 



Hydroxymethylglutaryl-coenzyme A 
synthas 



Laminin G do main 
PHP-finger 



PDZ domain (Also known as DHR or 



2.4e-40 



3.3e-76 



0.008 



0.0017 



PCT/US01/04098 



PFAM 
SCORE 



33.9 



20.0 



305.5 



232.5 



263.7 



55.6 



-17.7 



78.6 



167.4 



221.6 



71.9 



290.5 



67.8 



1425.5 



341.0 



30.8 



566.1 



801.8 
115.6 



11.9 



487.5 



347.7 



59.0 



99.7 



19.8 



19.8 



154.3 



300.4 



34.3 



34.2 



103.6 



128.0 



205.9 



264.2 



280.6 



246.4 



750.8 



160.2 



1494.5 



62.6 



319.1 



26.4 



330.6 



131.2 



41.7 



147.4 



1250.8 



266.6 



9.3 



25.0 
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GLGF). 






555 


WW 


WW domain 


1.3e-24 


95.3 


558 


kinesin 


Kinesin motor domain 


1.8e-I76 


599.7 


559 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


0.00085 


16.5 


563 


efhand 


EFhand 


7.9e-ll 


49.4 


567 


PH 


PH domain 


7.8e-06 


25.9 


568 


PH 


PH domain 


3.1e-39 


143.8 


569 


Hist deacetyl 


Histone deacetylase family 


52e-106 


365.6 


570 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


3.4e-20 


80.5 


571 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


le-16 


58.5 


573 


ubiquitin 


Ubiquitin family 


1.4e-08 


31.1 


574 


FH2 


Form in Homology 2 Domain 


1.3e-110 


380.9 


576 


serpin 


Serpins (serine protease inhibitors) 


4.3e-146 


496.4 


579 


zf-C2H2 


Zinc finger, C2H2 type 


5.7e-76 


265.8 


580 


pkinase 


Eukaryotic protein kinase domain 


6.9e-79 


275.5 


581 


RhoGAP 


RhoGAP domain 


4.4e-53 


189.8 


582 


Ribosomal JL7A 
e 


Ribosomal protein L7Ae 


0.028 


1.0 


584 


kazal 


Kazal-type serine protease inhibitor 
domain 


2.2e-52 


187.4 


585 


LRR 


Leucine Rich Repeat 


4.4e-28 


106.7 


586 


PHD 


PHD-finger 


3.8e-12 


53.8 


588 


GTP1 OBG 


GTP1/OBG family 


l.le-62 


215.2 


590 


Collagen 


Collagen triple helix repeat (20 
copies) 


8e-42 


152.4 


591 


lys 


C-type lysozyme/alpha-lactalbiimin 
family 


1.6e-31 • 


116.4 


596 


ACBP 


Acyl CoA binding protein 


0.0022 


-9.4 


597 


SNF2_N 


SNF2 and others N-terminal domain 


3.7e-98 


339.5 


600 


KRAB 


KRAB box 


1.3e-29 


111.8 


606 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


607 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


608 


WD40 


WD domain, G-beta repeat 


5.3e-23 


89.8 


610 


cpn60 TCP1 


TCP-l/cpn60 chaperonin family 


1.7e-237 


802.4 


613 


THF DHG CY 
H 


Tetrahydrofolate 
dehydrogenase/cyclohydro 


4.9e-173 


588.3 


617 


run 


RNA recognition motif. 


4e-14 


60.4 


618 


rrm 


RNA recognition motif. 


4e-14 


60.4 


620 


cofilin_ADF 


Cofilin/tropomyosin-type act in- 
binding pr 


3e-06 


34.2 


621 


Nop 


Putative snoRNA binding domain 


6.1e-95 


328.8 


622 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


5.8e-21 


83.1 


625 


zf-C2H2 


Zinc finger, C2H2 type 


2.5e-124 


426.4 


628 


DEAD 


DEAD/DEAH box helicase 


2.5e-68 


219.0 


632 


GST 


Glutathione S-transferases. 


4.8e-26 


89.0 


633 


5 nucleotidase 


5'-nucleotidase 


6.6e-248 


837.0 


636 


LIM 


LIM domain containing proteins 


L6e-88 


307.5 


637 


pkinase 


Eukaryotic protein kinase domain 


l.5e-73 


257.8 


638 


MSP domain 


MSP (Major sperm protein) domain 


8.4e-09 


42.7 


639 


metalthio 


Metallothionein 


2e-24 


94.6 


641 


zf-C2H2 


Zinc finger, C2H2 type 


6.1e-114 


391.9 


642 


Ribosomal S28e 


Ribosomal protein S28e 


9.3e-48 


172.1 


643 


Ribosomal_S5 


Ribosomal protein S5 


83e-87 


301.8 


646 


PHD 


PHD-finger 


0.00025 


23.1 


647 


WD40 


WD domain, G-beta repeat 


1.5e-22 


88.4 
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p Yalllv 


PIT AM 
rl?AIVl 

SCORE 


648 


LipaseGDSL 


Lipase/Acylhydrolase with GDSL- 
like motif 


0.015 


2.2 


652 


zf-C2H2 


Zinc finger, C2H2 type 


4.1e-146 


498.8 


653 


histone 


Core histone H2A/H2B/H3/H4 


1.2e-10 


48.8 


654 


zf-C2H2 


Zinc finger, C2H2 type 


1.9e-87 


303.9 


655 


ras 


Ras family 


6.4e-77 


269.0 


657 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


5.3e-13 


46.4 


658 


STphosphatase 


Ser/Thr protein phosphatase 


2.6e-182 


619.1 


659 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-92 


321.1 


660 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-85 


297.6 


662 


NDK 


Nucleoside diphosphate kinases 


1.4e-119 


410.7 


664 


IRF 


Interferon regulatory factor 
transcription f 


7e-20 


79.5 


665 


4HPPD_C 


4-hydroxyphenylpyruvate 
dioxygenase C term 


1.4e-16 


68.5 


666 


DEAD 


DEAD/DEAH box helicase 


4.8e-74 


237.1 


667 


DEAD 


DEAD/DEAR box helicase 


2.9e-70 


225.1 


669 


pkinase 


Eukaryotic protein kinase domain 


6.1e-93 


322.2 


671 


homeobox 


Homeobox domain 


0.018 


16.5 


678 


crystall 


Beta/Gamma crystallin 


4.7e-106 


365.8 


679 


WD40 


WD domain, G-beta repeat 


1.9e-06 


34.9 


680 


Keratin B2 


Keratin, high sulfur B2 protein 


4.1e-06 


15 9 


682 


G-gamma 


GGL domain 


8.5e-33 


117.9 


685 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


1.4e-29 


111.7 


686 


Acetyltransf 


Acetyltransferase (GNAT) family 


6.6e-10 


46.4 


687 


7tra_l 


7 transmembrane receptor (rhodopsin 
family) 


4.6e- 15 


50.0 


688 


proteasome 


Proteasome A-type and B-type 


6.5e-64 


225.7 


689 


SCP2 


SCP-2 sterol transfer family 


6.2e-37 1 


136.1 


690 


TS-N 


TS-N domain 


0.041 


20.1 


692 


zf-C2H2 


Zinc finger, C2H2 type 


9.9e-60 


211.9 


693 


zf-MYND 


MYND finger 


0.038 


5.5 


694 


Oxysterol BP 


Oxysterol-binding protein 


3.9e-133 


455.7 i 


695 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1.3e-30 


115.1 


703 


Peptidase_C2 


Caipain family cysteine protease 


2.3e-175 


596.0 


706 


filament 


Intermediate filament proteins 


7.2e-107 


368.5 


710 


fibrinogen^ 


Fibrinogen beta and gamma chains, 
C-term 


7e-80 


278.0 


711 


SH2 


Src homology domain 2 


2.3e-65 


192.1 


712 


ATP-synt DE 


ATP synthase, Delta/Epsilon chain 


0.00062 


19.0 


713 


ARID 


ARID DNA binding domain 


2e-17 


71.3 


714 


LBP BPI CETP 


LBP / BPI / CETP family 


8.6e-34 


125.7 


715 


RNA_pol_L 


RNA polymerases L / 13 to 16 kDa 
subunit 


4.8e-49 


176.3 


716 


KRAB 


KRAB box 


1.3e-42 


155.0 


717 


mitocarr | 


Mitochondrial earner proteins 


4.8e-38 I 


133.3 


719 


Gal-bind lectin 


Vertebrate galactoside-binding lectin 


1.5e-25 


90.2 


726 


aldedh 


Aldehyde dehydrogenase family 


1.3e-119 j 


410.8 


728 


Glycos transf 2 i 


Glycosyl transferases 


4e-21 


83.6 


734 


ELM2 


ELM2 domain 


2e-34 


127.8 


/j j 


PK55 


Protein phosphatase 2A regulatory 
subunit PR 


0 


1038.2 


737 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


4e-14 


60.4 


740 


WD40 


WD domain, G-beta repeat 


5.6e-14 


59.9 


745 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.8e-13 


46.9 
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finger) 






749 


mito carr 


Mitochondrial carrier proteins 


4.5e-67 


232.8 


750 


DUF27 


Domain of unknown function DUF27 


4.5e-12 


53.5 


751 


SH3 


SH3 domain 


3.6e-17 


70.5 


752 


HMG box 


HMG (high mobility group) box 


8.6e-13 


55.9 


753 


SPRY 


SPRY domain 


5.9e-05 


23.3 


754 


GTP CDC 


Cell division protein 


7.5e-153 


521.2 


755 


mito carr 


Mitochondrial carrier proteins 


3e-88 


305.4 


756 


TSPN 


Thrombospondin N-terminal -like 
domains 


8.1e-58 


205.5 


757 


BTB 


BTB/POZ domain 


5.7e-23 


89.7 


759 


zf-C2H2 ' 


Zinc finger, C2H2 type 


1.2e-l2 


55.4 


760 


NSF 


NSF attachment protein 


6.4e-127 


435.1 


762 


Ribosomal S14 


Ribosomal protein S14p/S29e 


2.1e-06 


24.8 


765 


ThiFJamily 


ThiF family 


1.7e-39 


144.6 


766 


DnaJ 


DnaJ domain 


3.9e-36 


133.5 


768 


tRNA-synt_2b 


tRNA synthetase class II 


9.1e-81 


281.7 


769 


[dl_recept_a 


Low-density lipoprotein receptor 
domain 


0 


1404.5 


770 


WD40 


WD domain, G-beta repeat 


2e-21 


84.6 


771 


LRR 


Leucine Rich Repeat 


3.8e-06 


33.9 


774 


SNF2 N 


SNF2 and others N-terminal domain 


5.5e-99 


342.3 


776 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


777 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


778 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


779 


zf-C3HC4 


Zinc ringer, C3HC4 type (RING 
finger) 


3.1e-08 


31.0 


781 


cadherin 


Cadherin domain 


5.6e-113 


388.7 


783 


HECT 1 


HECT-domain (ubiquitin- 
transferase). 


4.2e-31 


116.8 


785 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


786 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


788 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


790 


rrm 


RNA recognition motif. 


2.8e-20 


80.8 


791 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


792 


pkinase 


Eukaryotic protein kinase domain 


0.023 


12.4 


795 


zf-C2H2 


Zinc finger, C2H2 type 


6.5e-95 


328.7 


796 


adh_short 


short chain dehydrogenase 


4.1e-05 


-7.3 


799 


SAICAR_synt 


SAICAR synthetase 


6e-l25 


428.5 


805 


WD40 


WD domain, G-beta repeat 


4e-65 


229.8 


806 


ZU5 


ZU5 domain 


4.7e-37 


136.5 


807 


WD40 


WD domain, G-beta repeat 


0.016 


21.8 


808 


WD40 


WD domain, G-beta repeat 


0.0041 


23.8 


809 


pkinase 


Eukaryotic protein kinase domain 


2e-31 


117.2 


810 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


814 


zf-C2H2 


Zinc finger, C2H2 type 


4.5e-83 


289.4 


815 


zf-C2H2 


Zinc finger, C2H2 type 


6e-74 


259.1 


817 


myosin head 


Myosin head (motor domain) 


1.5e-176 


599.9 


818 


GSPII_E 


Bacterial type II secretion system 
protein 


0.012 


11.5 


819 


PDEase 


S'^-cyclic nucleotide 
phosphodiesterase 


l.le-74 


215.5 


821 


PH 


PH domain 


0.00025 


20.5 


822 


CNH 


CNH domain 


0.00015 


-24.7 


827 


rrm 


RNA recognition motif. 


1.5e-06 


35.2 
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SEQ H) 

NO: 
829 



833 



837 



838 



840 
842 



843 



845 
848 



850 



852 
853 



854 



856 



860 
862 



866 
867 



868 



869 



871 

172" 



877 



882 



885 



886 



887 
888 



890 



892 



893 



894 



895 



896 



897 



898 



899 



901 
903 



PFAM NAME 
HMG box 



RasGEF 



CNH 



PX 



Yjhosphatase 



DESCRIPTION 



HMG (high mobility group) box 



RasGEF domain 



CNH domain 



Mitochondrial carrier proteins 



ank 



ank 



Ribosomal L15e 



SNF 



Peptidase_M16 
EF1BD 



zf-C2H2 



zf-C2H2 



SIS 

RhoGAP 



PDZ 



ACOX 



efhand 



homeobox 



PX domain 
Protein-tyrosine phosphatase 



Ank repeat 



Ank repeat 



Ribosomal LI 5 

Sodiumrneurotransmitter symporter 
family 



Insulinase (Peptidase family M16) 



EF-l guanine nucleotide exchange 
domain 



Zinc finger, C2H2 type 



Zinc finger, C2H2 type 



SIS -domain 



RhoGAP domain 



PDZ domain (Also known as DHR or 
GLGF). 



Acyl-CoA oxidase 



EF hand 



ITflF beta 



MoCFJ)iosynth 



EGF 



EGF 



PI-PLC-X 



SH3 



KRAB 



ank 



biopterin_H 



GTP EFTU 



PTR2 



Sulfatase 



ulfatase 



7tm 1 



Glyco hydro 31 



chromo 



Cbl N 



vwa 
WD40 



zf-C2H2 
ras 



Homeobox domain 



Transcription initiation factor IIF, 
beta 



AIpha-2-macroglobulin family 



Molybdenum cofactor biosynthesis 
protei 



EGF-like domain 



EGF-like domain 



Phosphatidylinositol-specific 
phospholipase 



Ubiquitin carboxyl-terminal 
hydrolase family 



SH3 domain 



SH3 domain 



KRAB box 



Ank repeat 



Biopterin-dependent aromatic amino 
acidh 



Elongation factor Tu family 



Zinc ringer, C3HC4 type (RING 
finger) 



Zinc finger, C2H2 type 



Immunoglobulin domain 



POT family 



Sulfatase 



Sulfatase 



7 transmembrane receptor (rhodopsin 
family) 



Glycosyl hydrolases family 3 1 



'chromo* (CHRromatin Organization 
Modifier) 



CBL proto-oncogene N-terminal 
domain 



von Willebrand factor type A domain 



WD domain, G-beta repeat 



p-valne 



7.8e-34 



2.2e-102 



3e-118 



3.7e-37 



2.7e-19 



1.6e-263 



2.4e-270 



5.8e-38 



4.8e-131 



4.7e-67 



2.2e-56 



1.5e-122 



2e-67 



3.8e-30 



Ue-37 



5.1e-10 



9.1e-263 



2.4e-18 



4e-22 



2.2e-134 



4.9e-21 



5.8e-205 



4Je-22 



l.le-22 



7.2e-95 



.le-20 



2.2e-14 



8.6e-90 



6.9e-45 



7.1e-07 



4.9e-I29 



6e-14 



7e-92 



.8e-06 



PCT/USOI/04098 



.5e-48 



.5e-78 



.5e-78 



.5e-51 



9e-06 



2e-273 



5e-32 



Zinc finger, C2H2 type 
las family" 



2.7e-07 



4e-156 
6.6e-101 



PFAM 
SCORE 



125.8 



353.5 



406.2 



130.3 



77.5 



888.8 



911.5 



139.6 



448.8 



1201.8 



236.2 



200.7 



420.5 



237.4 



113.6 



138.6 



46.7 



886.3 



74,4 



86.9 



459.8 



70.9 



694.3 



86.9 



88.8 



328.6 



82.1 



61.2 



311.7 



162.6 



36.3 



988.3 



437.5 



51.4 



319.6 



24.8 



163.0 



273.2 



273J2 



164.4 



1277,3 



26.0 



922.4 



119.7 



37.7 

532.1 

348.6 
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SEQ ID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


904 


AnnadilIo_seg 


ArmadiUo/beta-catenin-like repeats 


I.le-06 


35.6 


906 


FH2 


Form in Homology 2 Domain 


4.5e-112 


385.7 


907 


Cytidylyltransf 


Cytidylyltransferase 


1.4e-05 


29.3 


908 


pkinase 


Eukaryotic protein kinase domain 


1.2e-64 


2282 


909 


pkinase 


Eukaryotic protein kinase domain 


8.5e-70 


2453 


910 


pkinase 


Eukaryotic protein kinase domain 


2.9e-42 


153.8 


911 


pkinase 


Eukaryotic protein kinase domain 


lJ2e-35 


131.8 


912 


PHD 


PHD-fmger 


5.1e-06 


33.4 


913 


PHD 


PHD-finger 


5.5e-16 


66.5 


916 


filament 


Intermediate filament proteins 


9.7e-121 


414.5 


917 


LIM 


LIM domain containing proteins 


5.9e-15 


57.9 


918 


SAM 


SAM domain (Sterile alpha motif) 


4.3e-16 


66.9 


922 


Acylphosphatase 


Acylphosphatase 


2.9e-63 


223.6 


924 


ig 


Immunoglobulin domain 


1.3e-08 


32.8 


925 


Acyl-CoA dh 


Acyl-CoA dehydrogenase 


2.4e-131 


449.8 


927 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


2.9e-45 


145.9 


928 


globin 


Globin 


2.4e-52 


186.9 


929 


sugar_tr 


Sugar (and other) transporter 


1.2e-16 


68.8 


932 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


933 


HMG box 


HMG (high mobility group) box 


7.8e-34 


125.8 


934 


SEA 


SEA domain 


0.0021 j 


24.7 


935 


ras 


Ras family 


6.4e-59 


209.2 


936 


CH 


Calponin homology (CH) domain 


3.8e-21 


83.7 


937 


voltage_CLC 


Voltage gated chloride channels 


1.9e-199 


676.0 


938 


homeobox 


Homeobox domain 


1.9e-25 


98.0 


940 


pkinase 


Eukaryotic protein kinase domain 


9.9e-58 


205.2 ! 


942 


Myosinjtail 


Myosin tail 


3.7e-09 


38.2 


943 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-92 


320.3 


945 


Clatadaptor_s 


Clathrin adaptor complex small chain 


1.3e-76 


268.0 


946 


sugar tr 


Sugar (and other) transporter 


0.017 


-122.8 


947 


tRNA-synt_le 


tRNA synthetases class I (C) 


0.00097 


15.6 I 


948 


PHD 


PHD-fmger 


2.2e-17 


71.2 | 


951 


sugar_tr 


Sugar (and other) transporter 


0.0082 


-113.9 


952 


mito carr 


Mitochondrial carrier proteins 


1.7e-54 


189.7 


953 


mybJDNA- 
binding 


Myb-like DNA-binding domain 


4.5e-20 


80.1 


955 


ketoacyl-synt 


Beta-ketoacyl synthase 


7.1e-l33 


454.8 


957 


aldo ket red 


Aldo/keto reductase family 


1.5e-98 


340.8 | 


959 


Kelch 


Kelch motif 


0.02 


20.8 


961 


ras 


Ras family 


2.2e-29 


111.1 


964 


homeobox 


Homeobox domain 


5.4e-22 


86.5 


965 


PH 


PH domain 


3e-21 


80.9 


966 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2^e-09 


34.7 


967 


Ribosomal_L29 


Ribosomal L29 protein 


1.6e-15 


65.0 


970 


FAD_binding_2 


FAD binding domain 


8.9e-47 


166.6 


971 


rve 


Lntegrase core domain 


0.00015 


19.8 


972 


Glycos_tiransfJ2 


Glycosyl transferases 


2.1e-21 


84.5 


974 


Ribosomal L10 


Ribosomal protein L10 


3.3e-48 


173.6 


975 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


1.6e-37 


121.3 


976 


zf-C4 


Zinc finger, C4 type (two domains) 


2.1e-52 


178.5 


977 


zf-C2H2 


Zinc finger, C2H2 type 


6.6e-150 


511.4 


978 


FTHFS 


Formate— tetrahydrofolate ligase 


0 


1367.2 


982 


Renal_dipeptase 


Renal dipepudase 


1.3e-73 


258.0 


984 


A_deaminase 


Adenosine/AMP deaminase 


2.6e-05 


-48.6 



196 



WO 01/57190 



PCTYUS01/04098 



TABLE 5 



SEQ ID NO; 
offulHength 
nucleotide 
sequence 



10 



11 



12 



13 



14 



SEQ ID 
NO: of 
full-length 
peptide 
sequence 



985 



986 



987 



988 



989 



990 



991 



992 



993 
994 



995 



996 



997 



998 



SEQ ID NO 
of contig 
nucleotide 
sequence 



1969 



1970 



1971 



1972 



1973 



1974 



1975 



1976 



1977 



1978 



1979 



1980 



1981 



1982 



SEQ ID NO: 
of contig 
peptide 
sequence 



Priority docket 
number_correspondin 
g SEQ ID NO; in 
priority application 



2953 



787CIP2 1 



2954 



787CIP2 2 



2955 



787CIP2 3 



2956 



787C3P2 4 



2957 



787CJP2 5 



2958 



787CIP2 6 



SEQ ID NO: in 
U.S.S.N. 09/496,914 



150 



223 



1884 



2123 



2313 



2959 



787CIP2 7 



2960 



787CIP2 8 



2961 



787CIP2 9 



2962 



787CIP2 10 



2963 



787CIP2 11 



2964 



787CIP2 12 



2965 



787CIP2 13 



3284 



3324 



6182 



6210 



6213 



6257 



2966 



787CIP2 14 



6294 
6294 



6330 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 
27 



28 



1000 



1001 



1002 



1003 



1004 



1005 



1006 



1007 



1008 



1009 



1010 



1011 



1012 



1983 



2967 



1984 



2968 



1985 



787CIP2J5 
787CIP2 16 



6364 



2969 



6455 



1986 



787CIP2 17 



2970 



1987 



787CIP2 18 



2971 



6486 
6503 



1988 



787CIP2 19 



2972 



6528 



1989 



787CIP2 20 



2973 



6572 



1990 



787CIP2 21 



2974 



6578 



1991 



787CIP2 22 



2975 



1992 



787CIP2 23 



6593 



2976 



1993 



787CIP2 24 



2977 



1994 



787CIP2 25 



2978 



1995 



787CIP2 26 



2979 



1996 



787CIP2 27 



2980 



787CIP2 28 



6603 



6603 



6679 
6744 



6762 



6770 



30 



1014 



1997 



2981 



1998 



787CIP2 29 



2982 



6770 



787CIP2 30 



6787 



31 

32 



1999 



2983 



787CIP2 31 



6858 



33 



1017 



2000 



2001 



2984 
2985 



787CIP2 32 



6866 



787CIP2 33 



6938 



34_ 
35 



2002 
2003 



2986 
2987 



787CIP2 34 



6938 



36 



37 



1020 



1021 



2004 



2988 



787CIP2 35 



6977 



2005 
2006 



787CIP2 36 



2989 
2990 



7001 



787CIP2 37 



7002 



38 



39 



40 
41 



42 



1023 



1024 



1025 



1026 



2007 



787CIP2 38 



2008 



2991 
2992 



7004 



787CIP2 39 



7005 



2009 



787CIP2 40 



2010 



2993 
2994 



7006 



787CIP2 41 



7008 



787CIP2 42 



7014 



44 



45 
46 



1028 



1029 



1030 



2011 



2995 



2012 
2013 



2996 



787CIP2^43 
787CIP2~44 



7021 



2997 



7022 



2014 
2015 



787C1P2 46 



2998 



7057 



787CIP2 47 



7058 



48 



50 



51 



52 
53 



1032 



1033 



1034 



2016 



2999 



787CIP2 49 



3000 



7088 



2017 



787CIP2 50 



2018 



1035 



2019 



3001 
3002 



7089 



787CIP2 51 



787CIP2 52 



1036 
1037 



2020 
2021 



3003 
3004 
3005 



787CIP2 53 



7182 
7489 



7564 



787CIP2 54 



7566 



787CIP2 55 



7587 
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54 


1038 


2022 


3006 


787CBP2 56 


7591 


55 


1039 


2023 


3007 


787CIP2 57 


7600 


56 


1040 


2024 


3008 


787CIP2 58 


7604 


57 


1041 


2025 


3009 


787CEP2 59 


7612 


58 


1042 


2026 


3010 


787CIP2 60 


7613 


59 


1043 


2027 


3011 


787CIP2 61 


7615 


60 


1044 


2028 


3012 


787CIP2 62 


7616 


61 


1045 


2029 


3013 


787CIP2 63 


7617 


62 


1046 


2030 


3014 


787CDP2 64 


7623 


63 


1047 


2031 


3015 


787C1P2 65 


7625 


64 


1048 


2032 


3016 


787CIP2_66 


7625 


65 


1049 


2033 


3017 


787CIP2 67 


7630 


66 


1050 


2034 


3018 


787CIP2 68 


7638 


67 


1051 


2035 


3019 


787CIP2 69 


7640 


68 


1052 


2036 


3020 


787CIP2 70 


7670 


69 


1053 j 


2037 


3021 


787CIP2 71 


7676 


70 


1054 


2038 


3022 


787CIP2 72 


7688 


71 


1055 


2039 


3023 


787CIP2 73 


7690 


72 


1056 


2040 


3024 


787CIP2_74 


7700 


73 


1057 


2041 


3025 


787CIP2J75 


7774 


74 


1058 


2042 


3026 


787CIP2J76 


7784 


75 


1059 


2043 


3027 


787CEP2J77 


7785 


76 


1060 


2044 


3028 


787CIP2 78 


7792 


77 


1061 


2045 


3029 


787CIP2 79 


7798 


78 


1062 


2046 


3030 


787CEP2_80 


7807 


79 


1063 


2047 


3031 


787CIP2 81 


7810 


80 


1064 


2048 


3032 


787CIP2 82 


7812 


81 


1065 


2049 


3033 


787CIP2_83 


7816 


82 


1066 


2050 


3034 


787CIP2 84 


7826 


83 


1067 


2051 


3035 


787CIP2_85 


7842 


84 


1068 


2052 


3036 


787CIP2 86 


7850 


85 


1069 


2053 


3037 


787CIP2 87 


7865 


86 


1070 


2054 


3038 


787CEP2J8 


7882 


87 


1071 


2055 


3039 


787CIP2 89 


7891 


88 


1072 


2056 


3040 


787CIP2 90 


7892 | 


89 


1073 


2057 


3041 


787CIP2 91 


7896 


90 


1074 


2058 


3042 


787CIP2_92 


7896 


91 


1075 


2059 


3043 


787CIP2_93 


7907- 


92 


1076 


2060 


3044 


787CD?2_94 


7913 


93 


1077 


2061 


3045 


787CIP2 95 


7914 


94 


1078 


2062 


3046 


787CIP2 96 


7915 


95 


1079 


2063 


3047 


787CIP2_97 


7920 


96 


1080 


2064 


3048 


787CIP2 98 


7921 


97 


1081 


2065 


3049 


787CIP2 99 


7924 


98 


1082 


2066 


3050 


787CIP2J00 


7927 


99 


1083 


2067 


3051 


787CIP2 101 


7929 


100 


1084 


2068 


3052 


787CIP2 102 


7937 


101 


1085 


2069 j 


3053 


787CIP2 103 


7940 


102 


1086 


2070 j 


3054 


787CIP2 104 


7942 


103 


1087 


2071 


3055 


787CDP2 105 


7944 | 


104 


1088 


2072 


3056 


787CIP2J06 j 


7951 


105 


1089 


2073 


3057 


787CIP2 107 


7951 


106 


1090 


2074 


3058 


787CIP2J08 


7962 


107 


1091 


2075 


3059 


787CIP2 109 


7964 ! 


108 


1092 


2076 


3060 


787CIP2J10 


7977 


109 


1093 


2077 


3061 


787C1P2_111 


7978 


110 


1094 


2078 


3062 


787CIP2_112 


7980 


111 


1095 


2079 


3063 


787CIP2_113 


7982 


112 


1096 


2080 


3064 


787CIP2_114 


8000 


113 


1097 


2081 


3065 


787CIP2_115 


8003 



198 
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787CIP2C_143 


6644 


910 


1894 


2878 


3862 


787CIP2C 144 


6645 


911 


1895 


2879 


3863 


787CIP2C 145 


6645 


912 


1896 


2880 


3864 


787CIP2C 146 


6761 


913 


1897 


2881 


3865 


787CIP2C 147 


6782 


914 


1898 


2882 


3866 


787CIP2C 148 


6981 


915 


1899 


2883 


3867 


787CIP2C 149 


6981 


916 


1900 


2884 


3868 


787CIP2C 150 


7000 


917 


1901 


2885 


3869 


787CIP2C 151 


7029 


918 


1902 


2886 


3870 


787CIP2C 152 


7885 


919 


1903 


2887 


3871 


787CIP2C 153 


8143 


920 


1904 


2888 


3872 


787C1P2C 154 


8143 


921 


1905 


2889 


3873 


787CIP2C 155 


8234 


922 _j 


1906 


2890 


3874 


787C1P2C 156 


8463 


923 


1907 


2891 • 


3875 


787CIP2C_157 


8467 


924 


1908 


2892 


3876 


787CIP2C 158 


8540 


925 


1909 


2893 


3877 


787C1P2C 159 


8600 ! 


926 


1910 


2894 


3878 


787CIP2C 160 


9656 


927 


1911 


2895 


3879 


787CIP2C 161 


9669 


928 


1912 


2896 


3880 


787CIP2C 162 


9695 


929 


1913 


2897 


3881 


787CIP2C 163 


9744 


930 


1914 


2898 


3882 


787CIP2C 164 


9849 


931 


1915 


2899 


3883 


787CIP2D_1 


4180 


932 


1916 


2900 


3884 


787CIP2D 2 


4181 


933 


1917 


2901 


3885 


787CIP2D 3 


4314 


934 


1918 


2902 


3886 


787CIP2D 4 


4500 


935 


1919 


2903 


3887 


787CIP2D 5 


5651 


936 


1920 


2904 


3888 


787CIP2D 6 


5691 


937 


1921 


2905 


3889 


787CIP2D 7 


5881 


938 


1922 


2906 


3890 


787CEP2D 8 


5882 


939 


1923 


2907 


3891 


787CIP2D 9 


6209 


940 


1924 


2908 


3892 


787CIP2D 10 


6719 


941 


1925 


2909 


3893 


787CIP2DJ1 


8130 


942 


1926 


2910 - 


3894 


787CIP2D 12 


8863 


943 


1927 


2911 


3895 


787CIP2D_13 


8902 


944 


1928 


2912 


3896 


787CIP2D 14 


9162 


945 


1929 


2913 


3897 


787CIP2D 15 


9197 


946 


1930 


2914 


3898 


787CEP2DJ6 


9215 


947 


1931 


2915 


3899 


787CIP2D 17 


9232 


948 


1932 


2916 


3900 


787CIP2D 18 


9262 


949 


1933 


2917 


3901 


787CIP2DJ9 


9369 


950 


1934 


2918 


3902 


787CIP2D20 


9371 


951 


1935 


2919 


3903 


787CIP2D__21 


9516 


952 


1936 


2920 


3904 


787CEP2D_22 


9601 


953 


1937 


2921 


3905 


787CIP2D_23 


9731 
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954 


1938 


2922 


3906 


787CIP2D 24 


9733 ] 


955 


1939 


2923 


3907 


787CIP2D 25 


9769 


956 


1940 . 


2924 


3908 


787CEP2D 26 


9804 




957 


1941 


2925 


3909 


787CIP2D 27 


9816 


958 


1942 


2926 


3910 


787CIP2D 28 


9844 


959 


1943 


2927 


3911 


787CIP2D 29 


9924 


960 


1944 


2928 


3912 


787CIP2D 30 


9936 


961 


1945 


2929 


3913 


787CIP2D 31 


10163 


962 


1946 


2930 


3914 


787CIP2D 32 


10165 


963 


1947 


2931 


3915 


787CIP2D 33 


10165 


964 


1948 


2932 


3916 


787CIP2D 34 


10244 


"965 


1949 


2933 


3917 


787CIP2D 35 


10278 


966 


1950 


2934 


3918 


787CIP2E 1 


4251 


967 


1951 


2935 


3919 


787CIP2E 2 


5310 


968 


1952 


2936 


3920 


787CTP9F 3 


5697 


969 


1953 


2937 


3921 


787CIP2E 4 


5731 " 


970 


1954 


2938 


3922 


787CTP7F 5 


5733 


971 


1955 


2939 


3923 


787CIP2E 6 


5734 


972 


1956 


2940 


3924 


787CTP9F 7 


5740 "1 


973 


1957 


2941 


3925 


787CIP2F 8 


7657 


974 


1958 


2942 


3926 


787CIP2F Q 


9572 


975 


1959 


2943 


3927 


787CIP2F 1 


l jOj 


976 


1960 


2944 


3928 


787CIP2F 2 


4303 


977 


1961 


2945 


3929 


787CIP2F 3 


5760 


978 


1962 


2946 


3930 


787CIP2F 4 


5766 


979 


1963 


2947 


3931 


787CIP2F 5 


5767 


980 


1964 


2948 


3932 


787CIP2F 6 


5767 


981 


1965 


2949 


3933 


787CIP2F 7 


5770 


982 ' 


1966 


2950 


3934 


787CIP2F 8 


6855 


983 


1967 


2951 


3935 


787CIP2F 9 


10026 


984 | 


1968 


2952 


3936 


787CIP2F 10 


10227 ■ 



TABLE 6 



SEQ1D 
NO: 


Method 


Predicted 

beginning 

nneleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E=GIutaraic Add, F=Phenylalanine, G^GIycine, HNffistidine, 
I=Isoleudne t K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q-Glutamine, R^Arginine, S^Serine, 
T=Threonine, V-Valine, W^ryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nudeotide deletion, 
V=possible nucleotide insertion 


"2953 


A 


3 


324 


1SEHRIEASGNYLAQRLTSSFLRGLSSWKSNPLML 

CGWTIIXTLTMVQGEP*GP\KGIPG\FHTNSSYPH 

WGTVAKPPAGD*DLLPAPGQEGTPLFTR*SLCTY 
CPID 


2954 


A 


18 


467 


REELGKDU^CTLYVLLKYDDFNADKHLALEEF 

YRAFQVIQLSLPEDQKLSITAATVGQSAVLSCAIO 

GTIJU>PnWKRNNIIIJ^DI^DINDFGDDGSLm 

KVTTTHVGNYTCYADGYEQVYQTHIFQVNVPPV 

IRVYPESQARRAG 


2955 


A 


3 


23 


FYSAFLVADKGIVTSKHNNDTQHIWESDSNEFSV 
IADPRGNTLGRGrnT*VSIPPSL 


2956 


A 


1 


493 


RTKTDVYILNLAVADLLLLFrLPFWAVNAVHGW 

VLGKIMCKJTSALYTLNFVSGMQFLACISIDRYV 

AVTKVPSQSGVGKPCWnCFCVWMAAlLLSIPQL 

VFYTVNDNARCIPIl^RYLGTSMK^ 

FVWFLIMGVCYFTTARTLMKMPNIKIS 


"2957 


A 


703 


302 


EETGVREKRRERMKEKMWQNVLCCIl/QTAVIL 
KIJQI^VLNIUCNFF^^ 

PGAVAHACNPSTLGGRGGRTTKSGDRDHPGQHG 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A-Aianlnc OCystcine, D=Aspartic Acid, 
OGlutamie Add, ^Phenylalanine, OGIydne, H=Histidine, 
I=IsoIeudne, K«Lysine, L*=Leudne, M==M ethionine, 
N°Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=«Serine, 
T«Threonine, V«Va1ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, MStop codon, Impossible nudeotide deletion, 
V=*possible nudeotide insertion 










ETRSLPACWAQWKSLALPVSRAPGRQGSLVVFP 
LP 


2958 


A 


575 


1054 


CTKCKADCDTCrTsfKNFCTKCKSGFYLHLGKCLD 
NCPEGLEANNHTMECVSrVHCEVSEWNPWSPCT 
KKGKTCGFKRGTETRVREIIQHPSAKGNLCPPTN 
ETRKCTV QRKKCQKGERGKKGRERKRKKPNKG 
ESKEAIPDSKSLESSKEIPEQRENKQQQ 


2959 


A 


1 


426 


LSMLSTISTEHRLSVLWPIWYCCHCPTHLSAVMC 
VLLWALSLLQSILEWMFCSFLFSDVDSDNWCQIL 
DFLTAVWLIFLIVLVLCGFTLVLLVRIICGSQKMPL 
TRLYVTILLTGLVFLFCSLPLSIQ*FLLYWIEKDLD 
DL 


2960 


A 


1194 


852 


EKRJCTSYSQCLNSKQRNVSMRPSIWIHVHLKPPC 
RLVELlJPFSSALQGLSHI^LGTTLP/V*GrILRFRL 
RNLPQSLRTVILPERNEEQNLQELSHNADKYQM 
GDCCKEEEDDSIFY 


2961 


A 


274 


2250 


EKGKVKDAGAEQWISLSLSCKGSWETQFSNHLN 

SLTPPTSVRRMPLITTVTLLKMVARHH^ 

AFSTQLQQKIFLHSQMGIrfflQSVCMBCLKPNTSHII 

SILMGQPMALVQLETLAPLTHIQKFQTQDHMKF 

WKNLPLHSHHLTPSVPQTV1PKKTGSPEIKLKITK 

TIQNGRELFESSLCGDLLNEVQASE\Q*NQSIESRK 

EKRKKSNKHDSSRSEERKSHKIPKLEPEEQNRPN 

ERVDTVSEKPREEPVLKEGSPSSANTIFCSNNGSV 

HWKFQVGDLVWSKVGTYPWWPCMVSSDPQL 

EVHTKINTRGAREYHVQFFSNQPERAWVHEKRV 

REYKGHKQYEELLAEATKQASNHSEKQKIRKPR 

PQRERAQWDIGIAHAEKALKMTREERIEQYTFIYI 

DKQPEEALSQAKKSVASKTEVKKTRRPRSVLNT 

QPEQTNAGEVASSLSSTEIRRHSQRRHTSAEEEEP 

PPVKIAWKTAAARKSLPASITMHKGSLDLQKCN 

MSPVVKJEQVFALQNATGDGKFIDQFVYSTKGIG 

NKTEISVRGQDRLESTPNQRNEKPTQSVSSPEATS 

GSTGSVEKKQQRRS1RTRSESEKSTEWPKKKIK 

KEQVETVPQATVKTGLQKGSADRGVQGSVRFSD 

SSVSAAIEETVD 


2962 


A 


2408 


836 


SASPPPPPPPPPSRFPFSGAPGARDRSGPLGSEPQR 

NPGARPRTLEATVTPPGSVGAMSSSGLNSEKVA 

ALIQKLNSDPQFVI^QNVGrTHDLLDICLKRATV 

QRAQHVFQHAVPQEGKPITNQKSSGRCWIFSCLN 

VMRLPFMKKLNffiEFEFSQSYLFFWDKVERCYFF 

LSAFVDTAQRKEPEDGRLVQFLLMNPANDGGQ 

WDMLVNIWKYGVIPKKCFPESYTTEATRRMND 

ILNHKMREFCIRLRNLVHSGATKGEISATQDVM 

MEEIFRVVCICLGNPPETrTWEYRDKDKNNKKIG 

PVITPLEFbnVEQHVKPLFNMEDKICLVNDPRPQH 

KYNKLYT\AEYL\SNMVWRGEKLFYNNQPIDFLK 

KMVAASIKDG\EAVWFGCn3VGKHFVNSKLGVLSD 

MNLYDHELWGVSUQv|MNKAER\LTFGES\LMT 

HTMTFTAV/SQSRDDSGMVLFTKWVRVGEFQWG 

EDHGH\KGYIXMTD*VGSLEYVYEVV/VWDRKH 

VPVEEVLAVLGAGNPFVLPAWDPMGALAE 


2963 


A 


90 


543 


RHYDSAGKITLXIAKNYLEQRAVGGASPRLAQS 

VLTCSREPILENSLTSLIEYLHNALEHDMRUU^N 

DRMKTTIKETST*LSNSYLVFPLM*SLTYLMKMS 
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Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 



2454 



2966 



1693 



2454 



227 



ammo and sequence (A=Alanfne C-Cystane, 0=Aspartic Acid " 
E=GI«mmic Acid, F=P„enylal.„ine, G-Glycine, H^tidlne 
Msoleuclne, K-Lydne, D-Leudne, M-Methlonine, 
N-Asparagine, P=Proiine, Q=Glutamine, R=Arginine, S-Serine 

?-^° V " k 'y t ? codon ' / =P^M< nucleotide deletion, 
\-possible nucleotide insertion 



FbKtJTARNKMl'' VNSPFTKVDN ¥ C'l\i>S\WKKFYL — 
KCYFSLNTKKEKKMT ^wjsju-YL 



tt™W-WU»KiN YSQLQFQARE YSGAPYSQRIS 

AITWSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESEP 

VPKNAKEKEVPLEEEMUQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKOGE 

!^^ dya ^^ pkrwdmlte pi>gQekSe 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

S^^Q e,s ^spsqwkodtpkkagyVq 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/IACASA*GFLPLQPPFRR1/Fr/LRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVTAVF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTOTP 

PQCQLPSmVEQTVHSQETAlTOlPDGTIQVSNGS 

IAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSOLOFO 

^i^ YSQ ^ NFQ Q C ^^ TS °GW^SR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTOPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLOLGRFN 

CPWGTYVFIFHMLKLAVNWLYVNLN^NEEVL 

mGAXsW D ^ AS1 ^^ 



™ KGLPSISNUN YS Q L QFQAKEySGAPYSQRIS" 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKOGE 

EQPWEADYARKPNLPKRWDMLTEPDGOEKKOE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVO 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQKITKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/IACASA*GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTOTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITOSYRSPGGYKGFDTYRGLPSISNGNYSQLQFO 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTOPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFIFHMLKLAVNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDOIWLRL 
HRGAIYGSSW 



DYvi/rAELHRQRtiPGVSFGLSVF NLMNAIMGSGI 

LGLAYVMANTGVFGFSFLLLTVALLASYSVHLL 

LSMCIQTAYLGP*TNYFMVLPAH*LTCLPLIEFLO 
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S£QD> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCys trine, D=Aspartic Add, 
E=€lutnmic Add, ^Phenylalanine, G=GIyeine, H=Histidioe, 
Islsoleudne, K^Lysinc, L-Leudne, M^Methionine, 
N^Asparagine, P^Proline, Q^GIutamlnc, R=Argiaine, S^Serine, 
T=Threonlne, V=VaIine, W»Tryptophan, Y=Tyrosine, 
X=Unknown, *=3top cod on, /^possible nndeotide deletion, 
V=possible nucleotide insertion 










SL*NSL\*A\TTSYEDLGLFAFGLPGKLVVAGTriIQ 

NIGAMSSYLLIIKTELPAAIAEFLTGDYSRYWYLD 

GQTLLniCVGIVFPLALLPKlGFLGYTSSLSFFFM ! 

NOTALVVIIKKWSIPCPLTLNYVEKGFQISNVTDD 

CKPKLFHFSKESAYALPTMAFSFLCHTSILPIYCE 

LQSPSKKRMQNVTNTAIALSFLIYFISALFGYLTF 

YD/GTTKAQRGEVTCHRIKDKVESELLKG* * *IP* ' 

SHDVVVMT^VKIXILFA\a.L\TVPLIHFPARKAV 

MMITSNFPFSWIRHFLITIALNIIIVLLAIYVP 

VFGWGASTSTCLIFIFPGLFYLKLSREDFLSWKK 

LGVGCFC/LLSFKTSILRNSLSVYIILPASRKSIYFK 

I - j 


2967 


A 


3 


3222 


SGIWRALWREKKPGGGRRVKRRNPGRQAVGH 

TEEDPPRVGTPWKEHTGPGPQEGSTMEAAHAKT 

TEECLAYFGVSETTGLTPDQVKRNLEKYGLNELP 

AEEGKTLWELVffiQFEDLLVRILLLAACISFVLA 

WFEEGEETITAFVEPFVILLIL1ANAIVGVWQERN 

AENAIEALKEYEPEMGKVYRADRKSVQRIKARD 

IVPGDIVEVAVGDKVPADIRILAIKSTTLRVDQSIL 

TGEYVSVIKHTEPVPDPRAVNQDKKNMLFSGTM 

AAGKALGIVATTGVGTEIGKIRDQMAATEQDKT 

PLQQKLDEFGEQLSKVISLICVAVWLINIGHFNDP 

VHGGSWFRGAIYYFBCIAVALAVAAIPEGLPAVIT 

T(XALGTRRMAKKNAIVRSLPSVETLGCTSVICS 

DKTGTLTTNQMSVCKMFIIDKVDGDICLLNEFSIT 

GSTYAPEGEVLKNDKPVRPGQYDGLVELATICA 

LOTOSSLDFNEAKGVYEKVGEATETALTTLVEK 

MNVF>m)VRSLSKVERANACNSVIRQLMKKEFT 

LEFSRDRKSMSVYCSPAKSSRAAVGNKMFVKGA 

PEGVIDRCNYVRVGTTRVPLTGPVKEKIMA VIKE . 

WGTGRDTLRCLALATRDTPPKREEN1VLDDSARF 

LEYETDLTFVGVVGMLDPPRKEVTGSIQLCRDA 

GIRVIMTGDNKGTAIAICRRIGIFGENEEVADRA 

Y\TGREFDDL\PLAEQ\REACRRACCFARVEPSHK 

SKIVE YLQSYDEITAMTGDGVNDAPALKKAEIGI 

AMGSGTAVAKTASEMVLADDNFSTTVAAVEEGR 

AIYNNMKQFIRYLISSNVGEWCIFLTAALGLPEA 

LIPVQLLWVNLVTEKjLPATALGFNPPDLDIMDRP 

PRSPBCEPLASGWLFFRYMAIGGYVGAATVGAAA 

WWFLYAEDGPHVNYSQLTHFMQCTEDNTHFEGI 

DCEVFEAPEPMTMALSVLVTIEMCNALNSLSEN 

QSLLRMPPWVNIWLLGSICLSMSLHFLILYVDPLP 

MIFKLRALDLTQWLMVLKISLPVIGLDEILKFVA 

RNYLEG*LFPLLHL*ARVTDPEDERRK 


2968 


A 


3 


2414 


GARSCSRLGRCTFPLWKGREMEVRKLSISWQFLI 

VLVLILQII^A1J)FDPYRVLGVSRTASQADIKKA 

YKKLAREWHPDKNKDPGAEDKFIQISKAYEELSN 

EEKRSNYDQYGDAGENQGYQKQQQQREYRFRH 

FHENFYFDESFFHFPFNSERRDSEDEKYLLHFSHY 

VNEVAPDSFKKPYLIKITSDWCFSCIHffiPVWKEV 

IQELEELGVGIGWHAGYERRLAHHLGAHSTPSI 

LGHNGKISFFHNAWRENLRQFVESLLPGNLVEK 

VTNKNYVRFLSGWQQENKPHVLLFDQTPIVPLL 

YKLTAFAYKDYLSFGYVYVGLRGTEEMTRRYNI 

NIYAPTLLVFKEHINRPADVIQARGMKKQnDDn 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cvsteine. D=Asnartir Arid " 

* \* m * »i»uiu». v*. v»j anoint, \f AsparuC A.CIQ, 

E=GIutamic Acid, ^Phenylalanine, G=Glyctne, HhHistidine. 
I=Isoleudne, K«Lysine, L-Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q-GIutamine, R=Arginine, S=Serine, 
Threonine, V=Va!ine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TRNKYLLAARLTSQKLFHHLCPVKRSHRQRKYC " 

VVLLTAETTKLSKPFEAFLSFALANTQDTVRFVH 

VYSNRQQEFADTLLPDSEAFQGKSAVSELERRNT 

AGRWYKTLEDPWIGSESDKFILLGYLDQLRKDP 

ALLSSEAVLPDLTDELAPVFLLRWFYSASDYISD 

CWDSIFHNNW\REMMPLLSLIFSALFILFGTVIVQ 

SKIPKKGFVEVTELTDVTYTSNLVRLRPGHMNV 

VLILSNSTKTSLLQKFALEVYTFTGSSCLHFSFLSL 

DKHREWLEYLLEFAQDAAPIPNQYDKHFMERDY 

TGYVLALNGHKKYFCLFKPQKTVEEGGKP*GSC 

SDVDSSLYLGESRGKPSCGLGSRPIKGKLSKLSL 

WMERLLEGSLQRFYIPSWPELD 


2969 


A 


48 


1117 


KGLSPDQVLSAFAPLDCEMWLKVFTTFLSFATG 

ACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTP 

ASDIQIIWLFERPHTMPKYLLGSVNKSWPDA r GI 

P/YTSSP*CHPMASLLINPLQFPDEGNYIVKVNIQG 

inu ii>bA5(^Klv? VTVDDPVTKPVVQIHPPSGAVEY 

VGNMTLTCHVEGGTRLAYQWLKNGRPVHTSST 

YSFSPQNNTLHIAPVTKEDIGNYSCLVIWPVSEM 

ESDnMPIIYYGPYGLQVNSDKGLKVGEVFTVDL 

GEAILFDCSADSHPPNTYSWIRRTDNTTYIIKHGP 

RLEVASEKVAQKTMDYVCCAYNNITGRQDETHF 
TVnTSVGMCDIQGRDPNKT 


"2970 


A 


68 


936 


HSALLTHSSFCVFTLCQDFFTYSSMSEEVTY ADL 

QFQNSSEMEKIPEIGKFGEKAPPAPSHVWRPAAL 

PL, 1 LLCLLLLIGLGVLASMFHVTLKJEf4KJCMNKL 

QNISEELQRMSLQLMSNMNISNKIRNLSTTLQTI 

ATKLCRELYSKEQEHKCKPCPRRWIWHKDSCYF 

LSDDVQTWQESKMACAAQNASLLKINNKNALE 

FKSQSRSYDYWLGLSPEEDS/YSWYESG*YNQ\P 

SAWV1RNAPDLNNMYCGYINRLYVQYYHCTYK 

QRMICEKMANPVQLGSTYFREA 


"2971 


A 


912 


2287 


VPNYLPSVSSAIGGEVPQRYV WRFCIGLHS APRF 

LVAFAYWNHYLSCTSPCSCYRPLCRLNFGLNW 

ENLALLVLTYVSSSEDF/TWVPG*GRSGEVFPEGT 

GLPLPHSDLPTSWCGHSLQCGSQSSFPPAIHENAF 

IWIASSLGHMLLTCBLWRLTKKHTVSQEVDGLSL 

AGAPRQPRRKSRTSVLRIRVMVRWELSSNGNPG 

RGVLGLGLGLGNKLRWGQNLGL*HCVWVVWE 

1UC J ^wtu^\^Mulli*uVASRRQ*VRNSVRGLVC 

HNSSAPPMYMGFFSPTVFGGGVGG*LHVTFILHP 

PEVEAAGIPLLLGPSLPQRQGREHIWILAAPACA 

PFHDR*WEPREIRPSP*ELGLRGEPTLSYPASCRVT 

RQPIP*DRKSYSWKQRLFIINFISFFSALAVYFRHN 

MYCEAGVYTIFAILEYTVVLTNMAFHMTAWWD 

FGNKELLITSQPEEKRF 


2972 


A 


1734 


246 


GGILSGRDGRTALPRPREPAERTAGLRRDMRPQE 

LPRLAFPLLLLLLLLI^PPPCPAHSATRFDPTWES 

LDARQLPAWFDQAKFGIFIHWGVFSVPSFGSEWF 

WWYWQKEKIPKYVEFMKDNYPPSFKYEDFGPL 

FTAKFFNANQ\WADIFQASGAKYIVLTSKHHEGF 

TLWG\SEYSWNWNAIDEGPKRDIVKELEVAIRNR 

TDIJ^GLYYSLFEWFHPLFLEDESSSFHKRQFPVS 

KTLPELYELVNNYQPEVLWSDGDGGAPDQYWN 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alauine OCysteine, D^Aspartic Add, 
E«Clutnrale Add, ^Phenylalanine, OGrycine, H=Histidine, 
I^lsoleudne, K«Lysine, L^Leurinc, M^Methionine, 
N=Asparagioe, P=Proline, Q=*Glutamine, R-Arginine, S=Serioe, 
T=Threoninc, V=Valine, W=Tryptophan, Y-Tyrosine, 
X«Unknown, *=Stop codon, ^possible ondeotidc deletion, 
\=possible nucleotide insertion 










STGFLAWLYh^SPVRGTWmDRWGAGSICKHG 

GFYTCSDRYNPGrD^LPHKWENCMTIDKLSWGY 

RREAGISDYLTIEELVKQLVETVSCGGNLLMNIG 

PTLDGT1SWFEERLRQMGSWLKVNGEAIYETHT 

WRSQNDTVTPDVWYTSKPKEKLVYAIFLKWPTS 

GQLFLGHPKA1LGATEVKLLGHGQPLNWISLEQN 

GIMVELPQLTIHQMPCKWGWALALTNVI 


2973 


A 


24 


1133 


SVPRAGGDMETGAAELYDQALLGILQHVGNVQ 

DFLRVLFGFLYRKTDFYRLLRHPSDRMGFPPGAA 

QALVLQVFKTFDHMARQDDEKRRQELEEKIRRX 

EEEEAKTVSAAAAEKEPVPVPVQEIEIDSTTELDG 

HQEVEKVQPPGPVKEMAHGSQEAEAPGAVAGA 

AEWRVEPPILPRIQEQFQKNPDSYNGAVRENYTW 

SQDYTDLEVRVPVPKHWKGKQVSVALSSSSIRV 

AMLEENGERVLMEGKLTHKINTESSLWSLEPGK 

CVLVNLSKVGEYWWNAILEGEEPIDIDKINKERS 

MATVDEEEQAVLDRLTFDYHQKLQGKPQSHEL 

KVHEMLKKGWDAEGSPFRGQRFDPAMFNISPGA 

VQF 


2974 


A 


271 


1854 


MQFGRAHGDCVSGAQLCGCPSMDDYMVLRMIG 

EGSFGRALLVQHESSNQMFAMKEIRLPKSFSNTQ 

N S RKE A VLL AKMKHPN1 VAFKESFEAEGHL Yl V 

MEYCDGGDLMQKIKQQKGKLFPEDMILNWFTQ 

MCLGVNH1HKKRVLHRDIKSKNIFLTQNGKGKL 

GDFGSARLLSNPMAFACTYV GTP YYVPPEIWEN 

LPYNNKSDIWSLGCILYELCTLKHPFQANSWKNnL 

1LKVCQGCISPLPSHYSYELQFLVKQMFICRNPSH 

RPSATTLLSRGIVARLVQKCLPPEIIMEYGEEVLE 

EIKNSKHNTPRKKTNPSRIRIALGNEASTVQEEEQ 

DRKGSHTDLESINENLVESALRRVNREEKGNKSV 

HLRKASSPNLHRRQWEKNVPNTALTALENASILT 

SSLTAEDDRGGSVKYSKNTTRKQWLKETPDTLL 

NILKNADLSLAFQTYTIYRPGS\EGFLKGPLSEETE 

ASDSVDGGHDSVILDPERLEPGLDEEDTDFEEED 

DNPDWVSELKKRAGWQGLCDR 


2975 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAWQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLW1\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHR1HSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLBCSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGEM.SRKEKKDVPKPISNG 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 
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NO: 



2976 



2977 



2978 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



32 



2833 



174 



1543 



Ammo acid sequence (A»Alanioe OCysteine, D-Aspartic Add, 
E-Glutamic Add, Phenylalanine, Glycine, H=Histidine, 
J=IsoIeucine, K^Lysine, L-Leudne, M-Methionine, 
N=Asparagine, P-Proline, Q-Glutamine, R-Arginine, Serine, 
T-Tnreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /-possible nudeotide deletion, 
\=possiblc nudeotide insertion 



RQMQKLPVAIPAHKLPDRILPRKFSVSAKIPETK~ 
WCQKCCWRNPYTGHKYLCGALQTSIVLLEWV 
EPMQKFMLIKHIDFPIPCPLKMFEMLVVPEQEYP 
LVCVGVSRGRDFNQVVRFETVNPNSTSSWFTES 
DTPQWmiVTQLERDmVCLDCCIKIVNLQGR 
LKSSRKLSSELTFDFRIESIVCLQDSVLAFWKHG 
MQGRSFRSNEVTQEISDSTRIFRLLGSDRWVLES 
RPTDNPTANSNLYILAGHENSY 



5177 



PPGEr'UAUKGALSPCGPLSGPPPLPGREAGGTCG 
QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 
ARNVNTGELAADCV1KLEPGEDFAVVQQEIIMMK 
D\CKHP\DIV A YF\GS YL\RRDKL WI\CMEF\CGSGS 
\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 
KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 
AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 
WAVGITAIELAELQPPMFDLHPMRALFLMTXSNF 
QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 
AEKLLQHPFVTQHLTRSLALSLLDKVNNPDHSTY 
HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 
FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 
TARSNLDLQLEYGQGHQGVGYFLGANKSLLKSV 
EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 
PPLPPKPKSIFIPQEMHSTEDENQGHKRCPMSGSP 
\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 
ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 
LPPTPKVHMGACFSKVFNGCPLKIHCASS WINPD 
TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 
CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 
RQMQKLPVAIPAHKLPDRILPRKFSVSAKIPETK 
WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 
EPMQKFMLIKHIDFPIPCPLKMFEMLVVPEQEYP 
LVCVGVSRGRDFNQVVRFETVNPNSTSSWFTES 
DTPQTOVTHVTQLERDmVCLDCCIKIVNLQGR 
LKSSRKLSSELTFDFRIESIVCLQDSVLAFWKHG 
MQGRSFRSNEVTQEISDSTRIFRLLGSDRVVVLES 
RPTDNPTANSNLYILAGHENSY 



YSLRJCGITFKLAGAMVHIKKGELrQEEKELLEVI 
GKGWQEAGTLLSSKNVRVNCLDENGMTPLMH 
AAYKGKLDMCKLLLRHGADVNCHQHEHGYTA 
LMFAALSGNKDI1WVMLEAGAETDVVNSVGRT 
AAQMAAFVGQHDCVTIINNFFPRERLDYYTKPQ 
GLDKEPKLPPKI^GPLHKniTINLHPVKIVMLV 
NENPLLTEEAALNKCYRVMDLICEKCMKQRDM 
NEVLAMKMrTYlSCIFQKCINFLKDGENKLDTLIK 
SLLKG\RASDGFPVYPEKILRESIRK\FPYCEATLL 
QQLVRSIAPVEIGSDPTAFSVLTQAITGQVGFVDV 
EFCTTCGEKGASKRCSVCKMVIYCDQTCQKTHW 
FTHKKICKNLKDIYEKQQLEAAKEKRQEENHGK 
LDVNSNCVNEEQPEAEVGISQKDSNPEDSGEGK 
KESLESEAELEGLQDAPAGPQVSEE 



SDDLRTGLFQDVQDAESLKLPGVYEVLFYNETE 
DCPGMMLWRYPEPRGLTLVRTIPVPFNTTEDPDI 
STADLGDVLQDPCSI^YWDELQKVFVAFREFNL 
SESKVCELQLPDINLVNDQKKLVSSDLWRIVLNS 
SQNGADDQSSASESGSQSTCDPLVTPTALAACTR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCystdne, D=Aspartic Add, 
E=Glutnmic Add, F=Phcnylalaainc, OGIydne, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M=Metblonine, 
N=Asparaginc, P-Proitne, Q=GIutamine, R»Arginiue, S=Scrinc, 
T=Threonlne, V»Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nudeotide insertion 










VDSCFTPWFVPSLCVSFQFAHLEFHLCHHLDQLG 

TAAPQYLQPFVSDRNMPSELEYMIVSFREPHMYL 

RQWNNGSVCQEIQFLAQADCKLLECRNVTMQS 

WKPFSIFGQMAVSSDVVEKLLDCTVIVDSVFVN 

LGQHWHSLNTAIQAWQQNKCPEVEELVFSHFV 

ICNDTQETLRFGQVDTDENILLASLHSHQYSWRS 

HKSPQLLHICIEGWGNWRWSEPFSVDHAGTFIRT 

IQYRGRTASLIIKVQQLNGVQKQniCGRQIICSYL 

SQSIELKWQHYIGQDGQAWREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLESK 

APEYSIVIQVPSSNSSIIYVWCTVLTLEPNSQVQQ 

RMIVFSPLFIMRSHLPDPIIIHLEKRSLGLSETQIIP 

GKGQEKPLQNIEPDLVHHLTFQAREEYDPSDCA 

VPISTSLKQIATKVHPGGTVNQILDEFYGPEKSL 

QPIWPYNKKDSDRNEQLSQWDSPMRVKLSIWKP 

YVRTLLIELLPWALLINESKWDLWLFEGEKIVLQ 

VPAGKinPPNFQEAFQIGIYWAKimVHKSVAIK 

LVH^TSPKWKDGGNGEVVTLDEEAFVDTEIRL 

GAFPGHQKLCQFCISSNTVQQGIQIIQIEDKTTTINN 

TPYQIFYKPQLSVCNPHSGKEYFRVPDSATFSICP 

GGEQPAMKSSSLPCWDLMPDISQSVLDASLLQK' 

QIMLGFSPAPGADSSQCWSLPAIVRPEFPRQSVA 

VPLGNFRENGFCTRAIVLTYQEHLGVTYLTLSED 

PSPRVIIHNRCPVKMLIKENIKDIPKFE\nfCKKIPS 

ECSIHHELYHQISSYPDCKTKDLLPSLLLRVEPLD 

EVTTEWSDAIDINSQGTQVVFLTGFGYVYVDW 

HQCGTVTITVAPEGKAGPILTbTmRAPEKIVTF/K 

MFITQLSLAVFDDLTHHKASAELLRLTLDNDFLC 

VAPGAGPLPGEEPVAALFELYCVEICCGDLQLDN 

QLYNKSNFHFAVLVCQGEKAEPIQCSKMQSLLIS 

NKELEEYKEKCFDCLCITLNEGKS1LCDINEFSFEL 

KPARLYVEDTFVYYIKTLFDTYLPNSRLAGHSTH 

LSGGKQVLPMQVTQHARALVNPVKLRKLVIQPV 

NLLVSIHASLKLYIASDHTPLSFSVFERGPIFTTAR 

QLVHALAMHYAAGALFRAGWVVGSLDILGSPA 

SLVRSIGNGVADFFRLPYEGLTRGPGAFVSGVSR 

GTTSFVKHISKGTLTSITNLATSLARNMDRLSLDE 

EHYNRQEEWRRQLPESLGEGLRQGLSRLGISLLG 

AIAGIVDQPMQNFQKTSEAQASAGHKAKGVISG 

VGKGIMGVFTKPIGGAAELVSQTGYGILHGAGLS 

QLPKQRHQPSDWHADQAPNSHVKYVWKMLQS 

LGRPEVHMALDWLVRGSGQEHEGCLLLTSEVL 

FVVSVSEDTQQQAFPVTEIDCAQDSKQNNLLTV 

QLKQPRVACDVEVDGVRERLSEQQYNRLVDY1T 

KTSCHLAPSCSSMQIPCPVVAAEPPPSTVKTYHY 

LVDPHFAQVFLSKFTMVKNKALRKGFP 


2979 


A 


255 


2673 


AWLFPASVLCPRCLTGSAVGSAEWKSLWLFPFS 

SRPTLGHLDSKPSSKSNMIRGRNSATSADEQPfflG 

NYR1XKTIGKGNFAKVKLARHILTGKEVAVKIID 

KTQLNSSSLQKLFREVRIMKVLNHPNIVKLFEVIE 

TEKTLYLVMEYASGGEVFDYLVAHGRMKEKEA 

RAKFRQIVSAVQYCHQKFIVHRDLKAENLLLDA 

DMNIKIADFGFSNEFTFGNKLDTFCGSPPYAAPEL 

FQGKKYDGPEVDVWSLGVILYTLVSGSLPFDGQ 

NLKELRERVLRGKYRIPFYMSTDCENLLKKFLIL 
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SEQ ID 
NO: 



Method 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



2980 



2981 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 



120 



120 



3433 



3433 



Amino acid sequence (A«=Alanine OCysteine, D=Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I°IsoIeucine, KHLysine, L=Leudne, M~Methionine, 
N=Asparagine, P«ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Oyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nudeotide insertion 



NPSKRGTLEQIMKDRWMNVGHEVDDELKPYGEP 
LrADYKDPRRTELMVSMGYTREEIQDSLVGQRYN 
EVMATYLLLGYKSSELEGDHTLKPRPSADLTNS 
SAPSPSHKVQRSVSANPKQRRFSDQAGPAIPTSNS 
YSKKTQSNNAENKRPEEDRESGRKASSTAKVPA 
SPLPGLERKKTTPTPSTNSVLSTSTNRSRNSPLL\E 
RASL\GQGFHPEWAKTALTMPGSRASTASASAA 
VSAARPRQHQKSMSASVHPNKASGLPPTESNCE 
VPRPRQVCWGSCTAPQRVPVASPSAHNISSSGGA 
PDRTNFPRGVSSRSTFHAGQLRQVR\DQQNLPYG 
VTPASPSGHSQGRRGASGSIFSKFTSKFVRRNLNE 
P ESKDR\ VETLRPHW\NS GGNDKEKEEFREA KPR 
SLRITWSMKTTSSMEPNEMMREIRKVLDANSCQ 
SELHEKYMLLCMHGTPGHEDFVQWEMEVCKLP 
RLSLNGVRFKRISGTSMAFKNIASKIANELKL 



NCLLLQAKUFHGEIEDLQQ WLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKG<^MLARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLA\MEFHN SL\QDFIN WLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQIIELDKTGTHIJKYFSQKQDVVLIKNLLISV 

QSRWEKWQRLVERGRSLDDARKRAKQFHEAW 

SKLMEWLEESEKSLDSELEIANDPDKIKTQLAOH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSVVHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVI^ICHPDSITTIKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEmEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFEDGILSSKFPTSRLEMSAVADIFD 

RDGDGY1DYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFDLADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDK SSKR 

NCLLLQAKGFHGEIEDLQQ WL TDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMIARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KT\KLEEALN1^\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQHELDKTGTHIXYFSQKQDVVLIKNLLISV 

QSRWEKWQRLVERGRSLDDARKRAKQFHEAW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=>Aspartic Acid, 
E=Gtutamic Add, ^Phenylalanine, G=Glydne, H=Histidinc, 
I=Iso leucine, K-Lysine, Leucine, M-Methionlne, 
N»Asparagine, P=Proiine, Q=Glutnmine, R^Arginine, S^Serine, 
T«Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X^Unknown, *«=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALIDWLYRYEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSWHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPDSITTIKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFTUUDK 

DQDGKTTRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGHTTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2982 


A 


1 


2065 


MAAGGAEGGSGPGAAMGDCAEIKSQFRTREGF 

YKLLPGDGAARRSGPASAQTPVPPQPPQPPPGPA 

SASGPGAAGPASSPPPAGPGPGPALPAVRLSLVR 

LGEPDSAGAGEPPATPAGLGSGGDRVCFNLGRE 

LYFYPGCCRRGSQRWHTPLTPFLPPLKSIDLNKPI 

DKRIYKGTQPTCHDFNQFTAATETISLLVGFSAG 

QVQYLDLIKKDTSKLFNEERLIDKTKVTYLKWLP 

ESESLFLASHASGHLYLYNVSHPCASAPPQYSLL 

KQ\AWGFSFYAAKSKAPRNPLAKWAVGEGPLNE 

FAFSPDGRHLACVSQDGCLRVFHFDSMLLRGLM 

KSYFGGLLCVCWSPDGRYWTGGEDDLVTVWS 

FTEGRWARGHGHKSWVNAVAFDPYTTRAEEA 

ATAAGADGERSGEEEEEEPEAAGTGSAGGAPLSP 

LPKAGSITYRFGSAGQDTQFCLWDLTEDVLYPHP 

PLARTRTLPGTPGTTPPAASSSRGGEPGPGPLPRS 

LSRSNSLPHPAGGGKAGGPGVAAEPGTPFSIGRF 

ATLTLQERRDRGAEKEHKRYHSLGNISRGGSGG 

SGSGGEKPSGPVPRSRLDPAKVLGTALCPRIHEV 

PLLEPLVCKKIAQERLTVLLFLEDCHTACQEGLIC 

TWARPGKAFTDEETEAQTGEGSWPRSPSKSVVE 

GISSQPGNSPSGTVV 


2983 


A 


3855 


220 


RRFRLSAHRAQPCCRCRGLEMPRGVFQQLSNLV 

LQELNANLSNLTSAFEKATAEKIKCQQEADATN 

RVILLANRLVGG1ASENIRWAESVENFRSQGVTL 

CGDVLLISAFVSYVGYFTKKYKNELMEKFWIPYI 

HNLKVPIPITNGLDPLSLLTDDADVATWNNQGLP 

SDRMSTENATILGNTERWPLIVDAQLQGIKWIKN 

KYRSELKAIRLGQKSYLDVIEQATSEGDTLLIEN1 

GETVDPALDPLLGRNTIKKGKYIKIGDKEVGVPP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=*Hlstidine, 
I-Isoleucine, K=Lysine, L=Leucine, M^Methionine, 
N-Asparagine, P-Proline, Q^Glutamtne, R-Arginine, S=Serioe, 
T=Threonine, V=VaKne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










QVPPDPTHQVLQPTLQARDAGSVmLINFLVTRD 

GLEDQLLAAVVAKERPDLEQLKANLTKSQNEFK 

IVLKELEDSLLARLSAASGNFLGDTALVENLETT 

KHTASEffiEKVVEAKITEVKINEARENYRPAAER 

ASLLYFILNDLNKINPVYQFSLKAFNVVFEKAIQR 

TTPANEVKQRVINLTDEITYSVYMYTARGLFERD 

KLIFLAQVTFQVLSMKKELNPVELDFLLRFPFKA 

GVVSPVDFLQHQGWGGIKALSEMDEFKNLDSDI 

EGSAXRWKKLVESEAPEKEIFPKEWKNKTALQK 

LCMVRCLRPDRMTYAIKNFVEEKMGSKFVEGRS 

VEFSKSYEESSPSTSIFFILSPGVDPLKDVEALGKK 

LGFTIDNGKLHNVSLGQGQEVVAENALDVAAEK 

GHWVD.QNIHLVARWLGTLDKKLERYSTGRHED 

YRVFIRAEPAPSPETHirPQGILENAIKITNEPPTGM 

YANLYKALDLFTQDTLEMCTKEMEFKCMLFAL 

CYFHAVVAERRKFGAQGWNRSYPFNNGDLTISI 

NVLYNYLEANPKVPWDDLRYLFGEIMYGGHITD 

DWDRRLCRTYLAEYIRTEMLEGDVLLAPGFQIPP 

NLDYKGYHEYIDENLPPESPYLYGLHPNAEIGFL 

TVTSEKLFRTVLEMQPKETDSGAGTGVSREEKV 

KAVLDDILEKIPETFNMAEIMAKAAEKTPYVVV 

AFOECERMNILTNEMRRSLKELNLGLKGELTITT 

DVEDLSTALFYDTVPDTWVARAYPSMMGLAAW 

YANLLLRIRELEAWTTDFALPTTVWLAGFFNPQS 

FLTAIMQSMARKNEWPLDKMCLSVEVTKKNRE 

DMTAPPREGSYVYGLFMEGARWDTQTGVIAEA 

RLKELTPAMPVIFIKAIPVARMETKNIYECPVYKT 

RIRGPTYVWTFNLKTKEKAAKWILAAVALLLQV 


2984 


A 


2 


1464 


FVLFPGIAMETPGASASSLLLPAASRPPRKREAGE 

AGAATSKQRVLDEEEYLEGLQTVIQRDFFPDVEK 

LQAQKEYLEAEENGDLERMRQIAIKFGSALGKM 

SREPPPPYVTPATFETPEVHAGTGWGNKPRPRG 

RGLEDGEAGEEEEKEPLPSLDVFLSRYTSEDNAS 

FQEIMEVAKERSRARHAWLYQAEEEFEKRQKDN 

LELPSAEHQAIESSQASVETWKYKAKNSLMYYP 

EGWDEEQLFKKPRQVVHKNTRFLRDPFSQALSR 

COLOOAAALNAOHKOGKVGPDGKELIPOESPRV 

GGFGFVATPSPAPGVNESPMMTWGEVENTPLRV 

EGSETPYVDRTPGPAFKILEPGRRERLGLKMANE 

AAAKNRAKKQEALRRVTENLASLTPKGLSPAMS 

PALQRLVSRTASKYTDRALRASYTPSPARSTHLK 

NPGPVGCRPPQSTPGA/PGSATRTPL\TQDPA\SIT 

DNLLQLPARRKASDFF 


2985 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQNQDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTiFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A-Alanine OCystdne, D=Aspartic Add, 
iL^vsiutamtc Add, r^fnenyiaianine, u^viiyctue, n^nisnaine, 
I=Isoleudne, K=Lysine, L=Lcudne, M=Methiomne, 
N=Asparagine, P=Proline, Q=Glutatnioe, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W»Tryptophan, Y«Tyrosine, 
XOnknown, *-Stop codon, ^possible nucleotide ddetion, 
V=possible nudeotidc Insertion 










WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCP>n>TCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2986 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQNQDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 

WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2987 


A 


1376 


898 


GGAKAGGAPHPFTLPFRHVGGLSAAPEEVEGML 

WAGARQHGRNWRKRETSPGTQGPLPPVPR/VPP 

GPDGXPHAIAPTLSWA1PRQQCSPQPGRLNALPPD 

RCSGPHFGDRAPESCFPGACSVSGACAFKGTRPA 

CPPQEPSLRSSRNRLREGQTFGRMEI 


2988 


A 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAIDP 

LRVAPLPLYAAIFLVGVPGNAMVAWVAGKVAR 

RRVGATWLLHLAVADLLCCLSLP1LAVPIARGGH 

WPYGAVGCRALPSIBLLTMYASVLLLAALSADLC 

FLALGPAW\CLRFS/GACGVQVACGAAWTLALL 

LTVPSAIYRRLHQEHFPARLQCVVDYGGSSSTEN 

AVTAIRFLFGFLGPLVAVASCHSALLCWAARRC 

RPLGTAIWGFFVCWAPYHLLGLVLTVAAPNSA 

LLARALRAEPLIVGLALAHSCLNPMLFLYFGRAQ 

LRRSLPAACHWALRESQGQDESVDSKJCSTSHDL 

VSEMEV 


2989 


A 


27 


4074 


KSQLFCFWVGKAGDELSGDQDKEQKDPYFVETP 

YGYQLDLDFUCYVDDIQKGNTIKRLNIQKRRKPS 

VPCPEPRTTSGQQGIWTSTESLSSSNSDDNKQCP 

NFLIARSQVTSTPISKPPPPLETSLPFLTEPENRQLP 

PPSPQLPKHNLHVTKTLMETRRRLEQERATMQM 

TPGEFRRPRLASFGGMGTTSSLPSFVGSGNHNPA 

KHQLQNGYQGNGDYGSYAPAAPTTSSMGSSIRH 

SPLSSGISTPVTNVSPMHLQHIREQMAIALKRLKE 

LEEQVRTEPVLQVKISVLQEEKRQLVSQLKNQRA 

ASQINVCGVRKRSYSAGNASQLEQLSRARRSGG 

ELYIDYEEEEMETVEQSTQRIKEFRQL\TADMQA 

LEQKIQDSSCEASSELRENGECRSVAVGAEENMN 

DIWYHRGSRSCKDAAVGTLVEMRNCGVSVTEA 

MLGVNITEADKEffiLQQQTIESLKEKIYRLEVQLR 

ETTHDREMTKLKQELQAAGSRKKVDKATMAQP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
£=Glatamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leocine, M-Methionlne, 
N^Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










LVFSKVVEAVVQTRDQMVGSHMDLVDTCVGTS 

VETNSVGISCQPECKNKWGPELPMNWWIVKER 

VEMHDRCAGRSVEMCDKSVSVEVSVCETGSNTE 

ESVNDLTLLKTNLNLKEVRSIGCGDCSVDVTVCS 

PKECASRGVNTEAVSQVEAAVMAVPRTADQDT 

STDLEQVHQFThTOTATLIESCTNTCLSTLDKQTS 

TQTVETRTVAVGEGRVKDINSSTKTRSIGVGTLL 

SGHSGFDRPSAVKTBCESGVGQININDNYLVGLK 

MRTIACGPPQLTVGLTASRRSVGVGDDPVGESLE 

NPQPQAPLGMMTGLDHYIERIQKLLAEQQTLLA 

ENYSELAEAFGEPHSQMGSLNSQLISTLSSINSVM 

KSASTEELRNPDFQKTSLGKITGSYLGYTCKCGG 

LQSGSPLSSQTSQPEQEVGTSEGKPISSLDAFPTQ 

EGTLSPVNLTDDQIAAGLYACThnSHESTLKSIMKK 

KBGNKDSNGAKKNLQFVGINGGYETTSSDDSSS 

DESSSSESDDECDVffiYPLEEEEEEEDEDTRGMAE 

GHHAVNIEGLKSARVEDEMQVQECEPEKVEIRE 

RYEI^EKMLSACNLLKNTINDPKALTSKJDMRFC 

LNTLQHEWFRVSSQKSAIPAMVGDYIAAFEAISP 

DVLRYVI>n^AI)GNGNTALHYSVSHSNFEIVKLLL 

DADVCNVDHQNKAGYTPIMLAALAAVEAEKDM 

RTVEELFGCGDVNAKASQAGQTALMLAVSHGRI 

DMVKGLLACGADVNIQDDEGSTALMCASEHGH 

VEIVKLLLAQPGCNGHLEDNDGSTALSIALEAGH 

KDIAVLLYAHVNFAKAQSPGTPRLGRKTSPGPTH 

RGSFD 


2990 


A 


69 


1687 


ERLRPGQRAIRGPVPAAGACASLPPRAGPAQGRH 

AALGGAEPGSHLHCGVRLQRREEPGGQQRLLPQ 

RGGSAQTGHQHPGPYECQCPGPQPGGTTPALLSL 

ILEETRGPPASANPDKDHSTQPGTMGRKKIQISRI 

LDQRNRQVTFTBCRKFGLMKKAYELSVLCDCEIA 

LIIFNSATRLFQYASTDMDRVLLKYTEYSEPHESR 

TNTDILETLKRRGIGLDGPELEPDEGPEEPGEKFR 

RLAGEGGDPALPRPRLYPAAPAMPSPDVVYGAL 

PPPGVCDPSGLGEALPAQSRPSPFRPAAPKAGPPG 

LGHPLFSPSHLTSKTPPPLYLPTEGRRSDLPGGLA 

GPRGGLNTSRSLYSGLQNPCSTATPGPPLGSFPFL 

PGGPPVGAEAWARRVPQPAAPPRRPPQSSIKSER 

LFLRPPGAPATFLRPSPDPCSSPGPWQSLCGLGPPV 

CAGCPWPTAGPGRRSPGGTSPERSPGTARARGDP 

\TSLQAFSEKTHTVTAPLRGGGLEVGGWTQSSAG 

GLLSFFLFVCISTNKNARGVRGPEKX 


2991 


A 


3 


1159 


IPQPLHCASPKEEMSLRCGDAARTLGPRVFGRYF 
CSPVRPLSSLPDKKKELLQNGPDLQDFVSGDLAD 
RSTWDEYKGNLKRQKGERLRLPPWLKTEIPMGK 
NYNKLKNTIJ^NLHTVCEEARCPNIGECWGGG 
EYATATATIMLMGDTCTRGCRFCSVKTARNPPP 

T DASFPYNTAKAIAFWOT DYWT T^VHBnnMP 

DGGAEHIAKTVSYLKERNPKDLVECLTPDFRGDL 

KAIEKVALSGLDVYAHNVETVPELQSKVRDPRA 

NFDQSLRVLKHAKXVQPDVISKTSIMLGLGENDE 

QVYATMKALREADVDCLTLGQYMQPTRRHLKV 

EEYITPEKFKYWEKVGNELGFHYTASGP\LVRSS 

YKAGEFFLKNLVAKRKTKDL 


2992 


A 


3 


1636 


PVPGVPTSPPSCCPQDMQGPWVLLLLGLRLQLSL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A»Alanine OCysteine, D=Aspartic Add, 
k=vsiutaaiic Acta, r^rnenyiaiamne, t*=oiycine t n^nisuaiue, 
l-lsoleudne, K=Lysine, Lr^Leudne, M=MetMonine > 
N=Asparoginc, P=ProIine, Q=G)utamin£, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Uoknown, *=Stop codon, /^possible nudeotide ddetion, 
^possible nucleotide insertion 










GVIPAEEENPAFWNRQAAEALDAAKKLQPIQKV 

AKNLILFLGDGLGVPTVTATRILKGQKNGKLGPE 

TPLAMDRFPYLALSKTYNVDRQVPDSAATATAY 

LCGVKANFQTIGI^AAARFNQCNTTRGNEVISV 

MNRAKQAGKSVGVVTTTRVQHASPAGTYAHTV 

NRNWYSDADMPASARQEGCQDIATQLISNMDID 

VILGGGRKYMFPMGTPDPEYPADASQNGIRLDG 

KNLVQEWLAKHQGAWYVWNRTELMQASLDQS 

VTHLMGLFEPGDTKYEIHRDPTLDPSLMEMTEA 

ALRLLSRNPRGFYLFVEGGRIDHGHHEGVAYQA 

LTEAVMFDDAIERAGQLTSEEDTLTLVTADHSH 

VFSFGGYTLRGSSIFGLAPSKAQDSKAYTSILYGN 

GPGYVFNSGVRPDVNESESGSPDYHQQAGWPLS 

SETHGGEDVAVFARGPQAHLVHGVQEQSFVAH 

VMAFAACLEPYTACDLAPPACTTDAAHPVAASL 

PLLAGTLLLLGASAAP 


2993 


A 


3 


685 


DAWARLLKMNRLFGKAKPKAPPPSLTDCIGTVD 

SRAESIDKKISRLDAELVKYKDQIKKMREGPAKN 

MVKQKALRVLKQKRMYEQQRDNLA\NSHSTW\ 

TS\HYTIQSLKDTKTTVDAMKLGVKEMKKAYKQ 

VK1DQIEDLQDQLEDMMEDANEIQEALSRSYGTP 

ELDEDDLEAELDALGDELLADEDSSYLDEAASA 

PAIPEGVPTDTKNKDGVLVDEFGLPQIPAS 


2994 


A 


1710 


161 


RRCELTPFIIKTLILPKSWGAFPEDVVMQHVSSSQ 

SSQRHVQWPGACPGAGEEQPACSQPSLPLTLPSP 

SHQLQQLMVRGGPAGGQNMNVDLQGVGPGLQ 

GSPQVTLAPLPLPSPTSPGFQFSAQPRRFEHGSPS 

YIQVTSPLSQQVQTQSPTQPSPGPGQALQNVRAG 

APGPGLGLCSSSPTGDFVDASVLVRQISLSPSSGG 

HFVFQDGSGLTQIAQGAQVQLQHPGTPITVRERR 

PSQPHTQSGGTIHHLGPQSPAAAGGAGLQPLASP 

SHITTANLPPQISSnQGQLVQQQQVLQGPPLPRPL 

GFERTPGVLLPGAGGAAGFGMTSPPPPTSPSRTA 

VPPGLSSLPLTSVGNTGMKKVPKKLEEIPPASPE 

MAQMRKQCLDYHHQEMQALKEVFKEYLIELFF 

LQHFQGNMMDFLAFKERLYGPLQAYLRQNDLDI 

EEEEEE\HFEVINDEVKVVARKHGQPGTPVA1AT\ 

QLPPRTSAAFPAQQQPLQVLSDGSTVQLPRLSSL 

GFEDSMC 


2995 


A 


3 


924 


SAPSGIDASTHAFARCKHPINVRRDPSIPIYGLRQS 

ILLOT^QDCYVDSPALTNIWMARTCAKQNINAP 

APATTSSWEVVRNPLIASSFSLVKLVLRRQLKNK 

CCPPPCKFGEGKLSKRLKHKDDSVMKATQQARK 

RNFISSKSKQPAGHRRPAGGIRESKESSKEKKLTV 

RQDLEDRYAEHVAAT\QALPQDSGTAAWKG\RV 

LLPETQKRQQLSEDTLTIHGLPTEGYQALYHAW 

EPMLWNPSGTPKRYSLELGKAIKQKLWEALCSQ 

GAISEGAQRDRFPGRKQPGVHEEPVLKKWPKLK 

SKK 


2996 


A 


3 


1713 


GKFGIKPSQRRISGKSTFHSEMEGEDTRDDSLYSI 
LEELWQDAEQIKRCQEKHNKIXSRTTFLNKKILN 
TEWDYEYKDFGKFVHPSPNLILSQKRPHKRDSFG 
KSFKHNLDIJIIHNKSN^ 

NSSYSHHENTOTGVKFCERNQCGKVLSLKHSLS 
QKVKFPIGEKAOTCTEFGKIFrQRSHFFAPQKIHT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cystdne, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I»Isoleudne, K-Lysine, L-Leudne, M=Methionine, 
N=Asparagine, PHProIine, Q-Glutamine, R=Arglnine, S=Scrine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X«*Unknown f *«Stop codon, /^possible nudeotide deletion, 
^possible nudeotide insertion 










VEKPHELSKCVKVFTQKPLLSIYLRVHRDEKLYA 

CTKM/CGKGLHPRNSELIMHEKTHTREKPYKCNE 

\CGKSFFQVSSLLRHQTTHTGEKLFECSECGKGFS 

LNSALNIHQKIHTGERHHKCSECGKAFTQKSTLR 

MHQRIHTGERSYICTQCGQAFIQKAHLIAHQRIH 

TGEKPYECSDCGKSFPSKSQLQMHKRIHTGEKPY 

ICTECGKAFTNRSNLNTHQKSHTGEKSYICAECG 

KAFTDRSNrT^KHQTIHTGEKPYVCADCGRAFIQK 

SELITHQR1HTTEKPYKCPDCEKSFSKKPHLKVHQ 

RIHTGEKPYICAECGKArTDRSNFNKHQTIHTGD 

KPYKCSDCGKGFTQKSVLSMHRNIHT 


2997 


A 


3 


1763 


AASTRTMGSRHFEGIYDHVGHFGRFQRVLYFICA 

FQMSCGIHYLASVFMGVTPHHVCRPPGNVSQVV 

FHNHfSNWSLEDTGALLSSGQKDYVTVQLQNGEI 

WELSRCSRNKRENTSSLGYEYTGSKKEFPCVDG 

YIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPL 

FMFGGPTGIGA^TFGYFVSDRLGRRWLWATSSS 

MFLFGIAAAFAVDYYTFMAARITLAMVASGYLV 

VGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLV 

ALTGYLVRTWWLYQMILSTVTVPFILCCWVLPE 

TPFWLLSEGRYEEAQKNIVDIMAKWNRASSCKLS 

ELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITK 

RTLTVWLIWFTGSLGFYSFSLNSVNLGGNEYLNL 

FLLGWEIPAYTFVCIAMDKVGRRTVLAYSLFCVS 

ALACGVVMVIPQKHYILGVVTAMXVGKILPIGAA 

FGNLIYLYTAELYPTIVRSLAVGSGSMVCRLASIL 

APFSVDLS.SIWIFIPQLFVGTMALLSGVLTLKLPE 

TLGKRIJ^TTWEEAAKLESEhmSKSSKLLLTTNNS 

GLEKTEAITPRDSGLGE 


2998 


A 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLAAC 

DWGFDLDHTLCRYNLPESAPLIYNSFAQFLVKE 

KGYDKELLNVTPEDWDFCCKGLALDLEDGNFL 

KLANNGTVLRASHGTKMMTPEVLAEAYGKKEW 

KHFLSDTGMACRSGKYYFYDNYFDLPGALLCAR 

WDYLTKLNNGQKTFDFWKDIVAAIQHNYKMS 

AFKENCGIYFPEIKRDPGRYLHSRPESVKKWLKQ 

LKNAGKILLL1TSSHSDYCRLLCA\YILGNDFTDLF 

DIVITNALKPGFFSHLPSQRPFRTLENDEEQEALP 

SLDKPGWYSQGNAVHLYELLKKMTGKPEPKW 

YFGDSMHSDIFPARHYSNWETVLILEELRGDEGT 

RSQRPEESEPLEKKGKYEGPKAKPLNTSSKKWGS 

FR1DSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLVLSS 

DETLISK 


2999 


A 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGRGHR 

EDFRFCSQRNQTHRSSLHYKPTPDLRISIENSEEA 

LTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRH 

AGRLHLLYGKRDFLLSDKASSLLCFQHQEESLAQ 

GPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPH 

TGAHNASVDMCELKRDLQLLSQFLKHPQKASRR 

PSAAPASQQLQSLESKLTSVRFMGDMGSFEEDRI 

NATVWKLQPTAGLQDLHIHSRQEEEQSEIMEYS 

VLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQ 

DKNSSQVLGEKVLGIVVQNTKVANLTEPVVLTF 

QHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGC 
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SEQ ID 

lust. 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Add, 
E=Glutamlc Add, ^Phenylalanine, G^Gtydne, H^Histidine, 
l=Isoleudne, K«Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glulamine, R^Arginine, S=5erine, 
T=Threonine, V=VaIine, W^Tryptophan, Y=»Tyrosine, 
X=llnknown, *-Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










ETVRRETQTSCFCNHLTYFAVLMVSSVEVDAVH 

KHYLSLLSYVGCVVSALACLVTIAAYLCSRVPLP 

CRRKPRDYTIKVHMMJLLAVFLLDTSFLLSEPVA 

LTGSEAGCRASA1FLHFSLLTCLSWMGLEGYNLY 

RLVVEWGTYVPGYLLKLSAMGWGFPEFLVTLV 

ALVDVDNYGPIILAVHRTPEGVIYPSMCWIRDSL 

VSYTimGLFSLVFLFNMAMLATMWQILRLRPH 

TQKWSHVLTLLCLSLVLG\LPWALIFFSFASGTFQ 

LVVLYLFSIITSFQGFLIFIWYWSMRLQARGGPSP 

LKSNSDSARLPISSGSTSSSRI 


3000 


A 


66 


1003 


SRGQLDAGQSSEQHGGNRQPEQSRSRSSSSSSSP 

RRSRSAAEPAMALSMPLNGLKEEDKEPLIELFVK 

AGSDGESIGNCPFSQRLFMILWLKGWFSVTTVD 

LKRKPADLQNLAPGTHPPFITFNSEVKTDVNKJDEE 

FLEEVLCPPKYLKLSPKHPESNTAGMDIFAKFSA 

YEKNSRPEANEALERGLLKTLQKLDEYLNSPLPD 

EIDENSMEDIKFSTRKFLDGNEMTLADCNLLPKL 

HIVKWAKKYRNFDIPKEMTGIWRYLTNAYSRD 

EFTNTCPSDKEVEIVAYSDVAKRLHQVKSRLLKE 

VSFMSSP 


3001 


A 


779 


2006 


LALTFRSALSTLPGSPMTSSGSPDLQLAWGPSLLP 

HPPSVWSPALPSCFAGPCPLLPLSDTQGWWGPN 

WLAPPSAALCRPDAAVWPDLPSSNILLVTPPPAK 

*SAVAV*PCPRGAHSLERAARQYTISGSSTSQSGK 

CSKRDTKCCAVTTSWGCFWQKHWKGDEDSGW 

AFQEGSHLGEGHL 


3002 


A 


909 


2799 


VEEAWTVWLHWGVRECLLEEETNQKEEAASSN 

WTKARGPFWQEDWVWDMRLKMTTRNFPEREV 

PCDVEVERFTREVPCLSSLGDGWDCENQEGHLR 

QSALTLEKPGTQEAICEYPGFGEHLIASSDLPPSQ 

RVLATNGFHAPDSNVSGLDCDPALPSYPKSYAD 

KRTGDSDACGKGFNHSMEVmGRNPVREKPYKY 

PESVKSFNHFTSLGHQKIMKJR.GKKSYEGKNFENI 

FTLSSSLNENQRNLPGEKQYRCTECGKCFKRNSS 

LVLHHRTHTGEKPYTCNECGKSFSKNYNLIVHQ 

RIHTGEKPYECSKCGKAFSDGSALTQHQRIHTGE 

KPYECLECGKTFNRNSSLILHQRTHTGEKPYRCN 

ECGKPFTDISHLTVHLRIHTGEKPYECSKCGKAF 

RDGSYLTQHERTHTGEKPFECAECGKSFNRNSHL 

IVHQKIHSGEKPYECKECGKTFIESAYLIRHQRIH 

TGEKPYGCNQCQKLFRNIAGLIRHQRTHTGEKPY 

ECNQCGKAFRDSSCLTKHQRIHTKETPYQCPECG 

KSFKQNSHLA VHQRLHSREGPSRCPQCGKMFQK 

SSSLVRHQRAHLGEQPMET*WLGAT*VFQFTLTP 

VFRRRVLDLTPLWSVEKNPLSYPVN 


3003 


A 


2 


1489 


SLTEHLSFFQPTAHSLTSLLGTMTTCSRQFTSSSS 

MKGSCGIGGGIGGGSSRISSVLAGGSCRAPSTYG 

GGLSVSSRFSSGGACGLGGGYGGGFSSSSSFGSG 

FGGGYGGGLGAGFGGGLGAGFGGGFAGGDGLL 

VGSEKVTMQNLNDRLASYLDKVRALEEANADL 

EVKIRDWYQRQRPSEIKDYSPYFKTIEDLRNKIIA 

ATIENAQPILQLDNARLAADDFRTKYEHELALRQ 

TVEADVNGLRRVLDELTLARTDLEMQIEGLKEE 

LAYLRKNH*EEMLALRGQTGGEVNVETDAAPG 

VDLSCFLNEMRNQYEQMAEKNRRDAETWFLSKT 
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SEQ1D 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutaraic Acid, ^Phenylalanine, G=GIycine, HNHistidine, 
I-Isoleucine, K-Lysine, L= Leucine, M-Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=VaIine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion 










EELNKEVASNSELVQSSRSEVTELRRVLQGLEIEL 
QSQLSMKASLENSLEETKGRYCMQLSQIQGLIGS 
VEEQLAQLRCEMEQQSQEYQILLDVKTRLEQEIA 
TYRKLLEGEDAHLSSQQASGQSYSSREVFTSSSSS 
SSRQTRPELKEQSSSSFSQGQSS 


3004 


A 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGCTFK 

DKVLVAARRNASAVVLYNEERYGNITLPMSHAG 

TGNIVVINflSYPKGREILELVQKGIPVTMTIGVGT 

RHVOEFISGOSVVFVAIAHTMMnSIAWLIFYYTO 

RFLYTGSQIGSQSHRKETKKVIGQLLLHTVKHGE 

KGIDVDAENCAVCIENFKVKDIIRILPCKHIFHRIC 

IDPWLLDHRTCPMCKLDVIKALGYWGEPGDVQE 

MPAPESPPGRDPAANLSLALPDDDGSDESSPPSA 

SPAESEPQCDPSFKGDAGENTALLEAGRSDSRHG 

GPIS 


3005 


A 

• 


184 


2552 


TMTIHQFLLLFLFWVCLPHFCSPEIMFRRTPVPQQ 

RILSSRVPRSDGBCILHRQKRGWMWNQFFLLEEY 

TGSDYQYVGKLHSDQDKGDGSLKYILSGDGAGT 

LFIIDEKTGDIHATRRIDREEKAFYTLRAQAINRR 

TLRPVEPESEFVIKIHDINDNEPTFPEEIYTASVPE 

MSVVGTSWQVTATDADDPSYGNSARVIYSILQ 

GQPYFSVEPETGIIRTALPNMNRENREQYQVVIQ 

AKDMGGQMGGI^GTTTVNITLTDVNDNPPRFPQ 

NTIHLRVLESSPVGTAIGSVKATDADTGKNAEVE 

YRITOGDGTDMFDWTEKDTQEG1ITVKKPLDYES 

RRLYTLKVEAEOT1WDPRFYYLGPFKDTTIVK1SI 

EDVDEPPVFSRSSYLFEVHEDIEVGTIIGTVMARD 

PDSISSPIRFSLDRHTDLDRIFNIHSGNGSLYTSKP 

LDRELSQWHNLTVIAAEINNPKETTRVAVFVRIL 

DANDNAPQFAVFYDTFVCENARPGQLIQTISAVD 

KDDPLGGQKFFFSLAAVNPNFTVQDNEDNTARIL 

TRKNGFNRHEISTYLLPWISDNDYPIOSSTGTLTl 

RVCACDSQGNMQSCSAEALLLPAGLSTGALIAIL 

LCIIILLVIVVLFAAIJK^ 

SYNDEGGGEEDTQAFDIGTLRWAAIEEKKLRRD 
HPETLFIPRRTPTAPDNTDVRDFINERLKEHDLDP 
TAPPYDSLATYAYEGNDSIAESLSSLESGTTEGD 
QNYDYLREWGPRl^KLPQKYGGGESDKDS 


3006 


A 


2 


541 


GRVDKTWWGKSVGIIVlLTELEI^ 

SLIKGNFHAVYRDDLKKLLETECPQYIRKKGAD 

VWFK£LDINTDGAVNFQEFLILVIKMGVAALNSn 

DVYHKYSLIXGNF^VYRDDLQKLLETECPQYI 

RKKGADVWFKELDINTDGAV^ 

VGSPQKKVASYF 


3007 


A 


1 


1253 


1V1YEG1RCLLKALLGFVSLAIGTLYCPRQYRPFPG 

SLGlEAIlWPEPIPDSYYRDMATWrTTlAPSVEEG 

GQGRFGNQADHFLGSLAFAKLLNRSLAVPSWIE 

YQHx^PinmHVSYQKYl^l^LQAYHRVISLE 

DFMEKI^PTHWPPEKRVAYC^ 

CPMKEGNPFGPFW1XJFHVSFNKSELFTGISFSAS 

YREQWSQRFSPKErlPVI^LPGAPAQFPVl^ 

LQKYMVWSDEMVKTGEAQIHAHLVRPYVGIH^ 

RIGSDWKNACAMLKra^ 

RSTAAPLTKITMCIJPDLKEIQRAVKLWV^LDAQ 
SVYVATDSESYVPELQQLFKGKVKWSLKPEVA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc (X^stdne, B=Aspartic Acid, 
E=Glutamie Acid, F-Phenylalaiune, C«Glycine, H=Histidine, 
l»Isoleudne, K«Lysine, L^Leudne, M=Methionlne, 
N=AsparagJne, P=Proline, Q=Glutamlae, R-Arginlne, S=Serinc, 
T»Threonine, V=VaUne, W=Tryptophan, Y=Tyrosine, ! 
X=Unknown, *«Stop codoo, /^possible nudeotide ddetion, 
V=possibIc nudeotide insertion 










QVDLYILGQADHFIGNCVSSFTAFVKRERDLQGR 
PSSFFGMDRPPKLRDEF 


3008 


A 


3136 


1898 


TARGGGSEPGPTMAANYSSTSTRREHVKVKTSS 

QPGFLERLSETSGGMFVGLMAFLLSFYLIFTNEG 

RALKTATSLAEGLSLWSPDSIHSVAPENEGRLV 

HnGALRTSKLLSDPNYGVHLPAVKLRRHVEMY 

QWVETEESREYTEIKKJVKKETRYSYNTEWRSEn 

NSKNrTDREIGHKNPRAMAGESFMATAPFVQIGRF 

FLSSGLIDKVDNFKSLSLSKLEDPHVDIIRRGDFF 

YHSENPKYPEVGDLRVSFSYAGLSGDDPDLGPA 

HWTVIARQRGDQLVPFSTKSGDTLLLLHHGDFS 

AEEVFHRELRSNSMKTWGLRAAGWMAMFMGL 

NLMTRILYTLVDWFPVFRDLVNIGLKAFAFCVAT 

SLTLLTVAAGWLFYRPLWALLIAGLALVPILVAR 

TRVPAKKLE 


3009 


A 


93 


659 


DAAVAMTAQGGLVANRGRRFKWAIELSGPGGG 

SRGRSDRGSGQGDSLYPVGYLDKQVPDTSVQET 

DR1LVEKRCWDIALGPLKQIPMNLFIMYMAGNTI 

SIFPTMMVCMMAWRPIQALMAISATFKMLESSS 

QKFLQGL\TYLIGNLMGLALAVYKCQSMGLLPTH 

ASDWLAFIEPPERMEFSGGGLLL 


3010 


A 


2 


1041 


LIDSAKARYWTQRGTWVYDNALLLLLKCLWSN 

VVPECTMASSNTVLMRLVASAYSIAQKAGMIVR 

RVIAEGDLGIVEKTCATDLQTKADRLAQMSICSS 

LARKFPKLTIIGEEDLPSEEVDQELIEDSQWEEILK 

QPCPSQYSAIKEEDLWWVDPLDGTKEYTEGLL 

DNVTVLIGIAYEGKA1AGVINQPYYNYEAGPDAV 

LGRTIWGVLGLGAFGFQLKEVPAGKHnTTTRSH 

SNKLVTDCVAAMNPDAVLRVGGAGNKHQLIEG 

KASAYVFASPGCKKWDTCAPEVILHAVGGKLTD 

IHGNVLQYHKDVKHMNSAGVLATLRNYDYYAS 

RVPESEKNALVP 


3011 


A 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFITNH 

SDQPPQNFSATPNVTTCPMDEKLLSTVLTTSYSVI 

FIVGLVGNIIALYVFLGIHRKRNSIQIYLLNVAIAD 

LLLffCLPFRIMYHINQNKWTLGVILCKVVGTLFY 

MNMYISIILLGFISLDRYIKINRSIQQRKAITIKQSI 

YVCCIVWMLALGGFLTMIILTLKKGGHNSTMCF 

HYRDKHNAKGEAIFmLVVMFWLIFLLIILSYIKI 

GKNLLRISKmSKFPNSGKYATTARNSFIVLIIFTI 

CFWYHAFRFIYISSQLNVSSCYWKEIVHKTNEIM 

L\^SSFNSCLDPVMWLMSSNIRKIMCQLLFRRF 

QGEPSRSESTSEFKPGYSLHDTS V A VKIQS SSKST 


3012 


A 


246 


1346 


TEPVGYTKAEEPIAMRSLGALLLLLSACLAVSAG 

PVP^^>PDMQVQE^^WSRIYGKWYNLAIGSTCPW 

LKKIMDRMTVSTLVLGEGATEAEISMTSTRWRK 

GVCEETSGAYEKTDTDGKFLYHKSKWNITMESY 

WHTNYDEYAIFLTKKFSRHHGPTITAKLYGRAP 

QLRETLLQDFRWAQGVGIPEDSinMADRGECV 

PGEQEPEPILIPRVRRAVLPQEEEGSGGGQLVTEV 

TKKEDSCQLGYSAGPCMGMTSRYFYNGTSMAC 1 

ETFQYGGCMGNGNNFVTEKECLQTCRTVAACN 

LPIVRGPCRAFIQLWAFDAVKGKCVLFPYGGCQ 

GNGNKFYSEKECREYCGVPGDGDEELLRFSN 


3013 


A 


67 


379 


RQMALLKANKDLISAGLKEFSVLLNQQVFNDPL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D= As par tic Add, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K^Lysine, LMLeutine, M=Methionine, 
N=Asparagine,P=ProIine, Q=Glutaraine t R=Arginine, S=Serine, 
T=Threonine, V-Valine, W-Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










VSEEDMVTVVEDWMNFYINYYRQQVTGEPQER 
DKALQELRQELNTLANPFLAKYRDFLKSHELPSH 
PPPSS 


3014 


A 


1 


373 


GTSWSTLRAVMSASVVSWSRVLEEYLSSTPQRL 
KLLDAYLLYILLTGALQFGYCLFVLTFHFNSLLLF 
FFFCVGSFHSNVYFLLFTLSFLCFLFIAYFFLIRFFS 
LFIWFFHVFFIELSLFYF 


3015 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKTTRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIHIGNYEIDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHIVGYFSKEKESPDGNNVACILTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDnST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3016 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVE1GETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAETKVKYVBKIHIGNYEIDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHIVGYFSKEKESPDGNNVACELTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDnST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3017 


A 


38 


704 


EAHPGGQLGSERNGVRMDEDVLTTLKILnGESG 

VGKSSLLLRFTDDTFDPELAATIGVDFKVKTISVD 

GNKAKLAIWDTAGQERFRTLTPSYYRGAQGVIL 

VYDVTRRDTFVKLDNWLNELETYCTRNDrVNM 

LVGNKTOKENREVDRNEGLKPARKHSMLFIEAS 

AKTCDGVQ'CAFEELVEKHQTPGLWESENQNKG 

VKLSHREEGQGGGACGGYCSVL 


3018 


A 


2640 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQQH 
VKSVTCPCEYLRKVSECRQMGPGALEQFPGLSC 
HTSHSG 


3019 


A 


1307 


711 


PGrmAASLVGKXIVFVTGNAKKLEEVVQILGDK 

FPCTLVAQKE)LPEYQGEPDEISIQKCQEAVRQV 

QGPVLVEDTCLCFNALGGLPGPYIKWFLEKLKPE 

GLHQLLAGFEDKSAYALCTFALSTGDPSQPVRLF 

RGRTSGRIVAPRGCQDFGWDPCFQPDGYEQTYA 

EMPKAEKNAVSHRFRALLELQEYFGSLAA 


3020 


A 


1202 


180 


VSCLPTSCmiTLNNQDQPVPFNSSHPDEYKIAA 
LVFYSCIFnGLFYNITALWWSCTTKKRTTVTIYM 
MNVALVDLIFMTLPFRMFYYAKDEWPFGEYFC 
QILGALTVFYPSIALWLLAFISADRYMATVQPKY 
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SEQ ID 

NO: 


Method 


Predicted 

UvClU Ml U£ 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alonine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G==Glydne, H°Histidine, 
I^Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Protine, Q=Glu famine, R»Arginine, S=Serine, 
T«Threonlne, V^Valine, W=Tryptophao, Y-Tyrosine, 
X-Un known, *=Stop codoo, /=possible nucleotide deletion, 
V=posstble nucleotide insertion 






« 




AKELKNTCKAVLACVGVWIMTLi 11 iflxlLYK 

DPDKDSTPATCLKISDUYLKAVNVLNLTRLTFFF 

LIPLFDVaGCYLVirHNLLHGRTSKLKPKVKEKSIRl 

ETLLVQVLVCFMPFHICFAFLMLGTGENSYNPW 

GAFTTFLMNLSTCLDVILYYIVSKQFQARVISVM 

LYRNYLRSMRIOCSFRSGSLRSLSNTNSEML 


3021 


A 


27 


1897 


EEFCTWIAVRVGEMETAPKPGKDVPPKKDKLQT 
KRKKPRRYWEEETVFITAGASPGPPRNKKNREL 
RPQRPKNAYILKKSRISKXPQVPKKPREWKNPES 
QRGLSGAQDPFPGPAPVPVEVVQKFCRIDKSRKL 
PHSKAKTRSRLEVAEAEEEETS1KAARSELLLAEE 
PGFLEGEDGEDTAKICQADIVEAVDIASAAKHFD 
LNLRQFGPYRLNYSRTGRHLAFGGRRGHVAALD 
WVTKKLMCEINVMEAVRDIRFLHSEALLAVAQN 
■ 'RWLHIYDNQGIELHCIRRCDRVTRLEFLPFHFLLA 
TASETGFLTYLDVSVGKIVAALNARAGRLDVMS 
QNPYNAVIHLGHSNGTVSLWSPAMKEPLAKILC 
HRGGVRAVAVDSTGTYMATSGLDHQLKIFDLRG 
TYQPLSTRTLPHGAGHLAFSQRGLLVAGMGDVV 
NIWAGQGKASPPSLEQPYLTHRLSGPVHGLQFCP 
FEDVLGVGHTGGITSMLVPGAGEPNFDGLESNPY 
RSRKQRQEWEVKALLEKWAELICLDPRALAEV 
DVISLEQGKKEQIERLGYDPQAKAPFQPKPKQKG 
RSSTASLVKRKRKVMDEEHRDKVRQSLQQQHH 
KEAKAKPTGARPSALDRFVR 


3022 


A 


1 


2249 


MTAQDSNTSAHAQRDGPELPASSSWRSFWPLSC 

LSSPPVSAVEVATEGRDREVAKVGQRFCDTTSGE 

LRQARDRDCCVRMPAPVGRRSPPSPRSSMAAVA 

LRDSAQGMTFEDVAIYFSQEEWELLDESQRFLYC 

DVMLENFAHVTSLGYCHGMENEAIASEQSVSIQ 

VRTSKGNTPTQKTHLSEIKMCVPVLKDILPAAEH 

QTTSPVQKSYLGSTSMRGFCFSADLHQHQKHYN 

EEEPWKRKVDEATFVTGCRFHVLNYFTCGEAFP 

APTDLLQHEATPSGEEPHSSSSKHIQAFFNAKSYY 

KWGEYRKASSHKHTLYQHQSVCSEGGLYECSK 

CEKAFTCKOTLVQHQQIHTGQKJVIFECSECEESFS 

KXCHLILHKIIHTGERPYECSDREKAFIHKSEFIHH 

QRRHTGGVRHECGECRKTFSYKSNLIEHQRVHT 

GERPYECGECGKSFRQSSSLFRHQRVHSGERPYQ 

CCECGKSFRQIFNLIRHRRVHTGEMPYQCSDCGK 

SFSCKSELIQHQRIHSGERPYECRECGKSFRQFSN 

LIRHRSIHTGDRPYECSECEKSFSRKFILIQHQRVH 

TGERPYECSECGKSFTRKSDLIQHRRIHTGTRPYE 

GSECGKSFRQRSGLIQHRRLHTGERPYECSECGK 

SFSQSASLIQHQRVHTGERPYQCCECGKSFRQIFN 

LIRHRRVHTGEMPYQCSDCGKSFSCKSELIQHRRI 

HSGERPYECSECGKSFSRKSNLIRHRRVHTEERP 


3023 


A 


3148 


634 


AAGALRCLAAFPRAEPASRGRQSSPARACAASR ! 

AERATAAAMAHRCLRLWGRGGCWPRGLQQLL 

VPGGVGPGEQPCLRTLYRFVTTQARASRNSLLTD 

IIAAYQRFCSRPPKGFGKYFPNGKNGKKASEPKE 

VMGEKKESKPAATTRSSGGGGGGGGKRGGKKD 

DSHWWSRFQKGDIPWDDKDFRMFFLWTALFWG 

GVMFYLLLKRSGREITWKDFVNNYLSKGVVDRL 

EVVNKRFVRVTFTPGKTPVIX5QYVWFNIGSVDT 
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SEQID 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleudne, K=Lysine, L=Leudne, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutaniine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknotvn, *=$top codon, /=possib!e nucleotide deletion, 
^possible nucleotide insertion 










FERNLETLQQELGIEGENRVPWYIAESDGSFLLS 

MLPTVLIIAFLLYTIRRGPAAIGRTGRGMGGLFSV 

GETTAKVLKDEIDVKFKDVAGCEEAKLEIMEFV 

NrT^KNPKQYQDLGAKIPKGAILTGPPGTGKTLLA 

KATAGEANVPFITVSGSEFLEMFVGVGPARVRDL 

FALARKNAPCELFBDEIDAVGRKRGRGNFGGQSE 

QENTLNQLLVEMDGFNTTTNVVILAGTNRPDILD 

PALLRPGRFDRQIFIGPPDIKGRASIFKVHLRPLKL 

DSTLEKDKLARKLASLTPGFSGADVANVCNEAA 

LIAARHLSDSINQKHFEQAIERVIGGLEKKTQVLQ 

PEEKKTVAYHEAGHAVAGWYLEHADPLLKVSII 

PRGKGLGYAQYLPKEQYLYTKEQLLDRMCMTL 

GGRVSEEIFFGRITTGAQDDLRKVTQSAYAQIVQ 

FGMNEKVGQISFDLPRQGDMVLEKPYSEATARLI 

DDEVRILINDAYKRTVALLTEKKADVEKVALLL 

LEKEVLDKNDMVELLGPRPFAEKSTYEEFVEGT 

GSLDEDTSLPEGLKDWNKEREKEKEEPPGEKVA 

N 


3024 


A 


274 


1455 


LRACSLPSMSALEKSMHLGRLPSRPPLPGSGGSQ 

SGAKMRMGPGRKRDFSPVPWSQYFESMEDVEV 

ENETGKDTFRVYKSGSEGPVLLLLHGGGHSALS 

WAVFTAAnSRVQCRIVALDLRSHGETKVKNPED 

LSAETMAKDVGNVVEAMYGDLPPPIML1GHSMG 

GAIAVHTASSNLVPSLLGLCMIDVVEGTAMDAL 

NSMQNFLRGRPKTFKSLENAIEWSVKSGQIRNLE 

SARVSMVGQVKQCEGITSPEGSKSIVEGIIEEEEE 

DEEGSESISKRKKEDDMETKKDHPYTWRIELAKT 

EKYWDGWFRGLSNLFLSCPIPKLLLLAGVDRLD 

KDLTIGQMQGKFQMQVLPQCGHAVHEDAPDKV 

AEAVATFLIRHRFAEPIGGFQCVFPGC 


3025 


A 


621 


306 


YHGGQRGRAGGSFRSVQGWGGQLRNPFRTSKSL 
SWKGLSSLLFPLYNLQMGRPRDRKELGRGHSPP 
HLEGPHMLPSGAARWRWLEAPVLVLEPLVLRPA 
AAPTP 


3026 


A 


1533 


454 


AKVPQSTREEKRENGLEARSPAINLMGFNVEEM 

YEAHAWIQRILSLQNHHnENNHn.YLGRKEHDIL 

SQLQKTSSVSITEIISPGRTELEIEGARADLIEWM 

NIEDMLCKVQEEMARKKERGLWRSLGQWTIQQ 

QKTQDEMKENIIFLKCPVPPTQELLDQKKQFEKC 

GLQVLKVEKTONEVLMAAFQRKKKMMEEKLHR 

QPVSHRLFQQVPYQFCNWCRVGFQRMYSTPCD 

PKYGAGIYFTKNLKNLAEKAKKISAADKLIYVFE 

AEVLTGFFCQGHPLNTVPPPLSPGAIDGHDSVVD 

NVSSPETFVIFSGMQAIPQYLWTCTQEYVQSQDY 

SSGPMRPFAQHPWRGFASGSPVD 


3027 


A 


179 


703 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFIFSK 
SMNESMKNQKEFMLMNARLQLERQLIMQSEMR 
ERQMAMQ1AWSREFLKYFGTFFGLAAISLTAGAI 
KKKKPAFLWIVPLSFILTYQYDLGYGTLLERMK 
GEAEDBLETEKSKLQLPRGMITFESIEKARKEQSR 
FFIDK 


3028 


A 


876 


1226 


AVGKEPESSSTWVRDREGfflRSRRSMKMLWKLT 
DNDCYEDCEVSATPARSSVRSQAPSLTLPLLLLSL 
QPAAKRGWDKLSPAQRPSLGFARRTRGRSCRER 
TWMLPSLVSEFLHRD 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
£ cc Glutamic Acid, F— Phenylalanine, G=Glyeine, H=Histidine, 
I=Isolcucine, K= Lysine, L=Leudne, M=Metbiooine, 
N=Asparagine, P^Prollne, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V«Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop oodon, /=possibie nucleotide deletion, 
\=possibie nucleotide insertion 


3029 


A 


3 


1731 


FREGRFGSSCAVAAPLAGFQGLIECGYLAVDSPP 

SCWTPGGSNPAAPLPQALLPPRLPPTVLPFLGPGL 

SGELEMFTLPQKDFRAPTTCLGPTCMQDLGSSHG 

EDLEGECSRKLDQKLPELRGVGDPAMISSNTSYL 

SSRGRMIKWFWDSAEEGYRTYHMDEYDEDKNP 

SGIINLGTSENKLCFDLLSWRLSQRDMQRVEPSL 

LQYADWRGHLFLREEVAKFLSFYCKSPVPLRPE 

NVVVLNGGASLFSAIJ^TVLCEAGEAFLIPTPYYG 

AITQHVCLYGNIRLAYVYLDSEVTGLDTRPFQLT 

VEKLEMALREAHSEGVKVKGLELISPQNPLGDVY 

SPEELQEYLWAKRHRLHVIVDEVYMLSVFEKSV 

GYRSVLSLERLPDPQRTHVMWATSKDFGMSGLR 

FGTLYTENQDVATAVASLCRYHGLSGLVQYQM 

AQLLRDRDWINQVYLPENHARLKAAHTYVSEEL 

RALGIPFLSRGAGFFIWVDLRKYLLKGTFEEEML 

LWRRFLDNKVLLSFGKAFECKEPGWFRFVFSDQ 

VHRLCLGMQRVQQVLAGKSQVAEDPRPSQSQEP 

SDQRR 


3030 


A 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMAVST 

VFSTSSLMLALSRHSLLSPLLSVTSFRRFYRGDSP 

TDSQKDMDEIPLPPWQERTDESIETKRARLLYESR 

KRGMLENCILLSLFAKEHLQHMTEKQLNLYDRLI 

NEPSNDWDIYYWATEAKPAPEIFENEVMALLRD 

FAKNKNKEQRLRAPDLEYLFEKPR 


3031 


A 


1177 


359 


SLWPWILMDDSLMQISLQLLCVYTANFPNGCSSL 

CWSSCGQHPVQATHRGAVSNSLMLCILKLASQM 

PLENTTVQQMVFMLLSNLALSHDCKGVIQKSNF 

LQNFLSUVLPKGGNKHLSNLTILWLKLLLNISSGE 

DGQQMBLRLDGCLDLLTEMSKYKHKSSPLLPLLI 

FHNVCFSPANKPKILANEKVITVLAACLESENQN 

AQRIGAAALWALIYNYQKAKTALKSPSVKRRVD 

EAYSLAKKTFPNSEANPLNAYYLKCLENLVQLL 

NSS 


3032 


A 


2 


1242 


GISGRPPRPAKRRMGKNPVRPPRALPPVPSQDDEP 

LSRPKKICKPRTKNTPASASLEGLAQTAGRRPSEG 

NEPSTKELKEHPEAPVQRRQKKTRLPLELETSST 

QKKSSSSSLLRNENGIDAEPAEEAVIQKPRRKTK 

KTQPAELQYANELGVEDEDHTDEQTTVEQQSVF 

TAPTGISQPVGKVFVEKSRRFQAADRSELIKTTEN 

IDVSMDVKPSWTTRJDVALTVHRAFRMIGLFSHG 

FLAGCAVWN1WIYVLAGDQLSNLSNLLQQYKT 

LAYPFQSLLYLLLALSTISAFDRIDFAKISVAIRNF 

LALDPTALASFLYFTALILSLSQQMTSDRIHLYTP 

SSVNGSLWEAGDEEQILQPWIWNLVVALLVGLS 

WLFLSYRPGMDLSEELMFSSEVEEYPDKEKEKA 

SS 


3033 


A 


3 


1436 


TATSGGIWLRRKWRCHWPRPLPQSCVGTEGGLQ 

VRDTSSRIAKGGVDHTKMSLHGASGGHERSRDR 

RRSSDRSRDSSHERTESQLTPCIRNVTSPTRQHHV 

EREKDHSSSRPSSPRPQKASPNGSISSAGNSSRNS 

SQSSSDGSCKTAGEMVFVYENAKEGARNIRTSER 

VTLIVDNTRFVVDPSIFrAQPNTMLGRMFGSGRE 

HNFITIPNEKGEYEVAEGIGSTVFRAILDYYKTGII 

RCPDGISIPELREACDYLCISFEYSTIKCRDLSALM 

HELSNDGARRQFEFYLEEMILPLMVASAQSGERE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D*>Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, OGIycine, H-Histidinc, 
I=Isolencine, K=Lysine, L=Leucine, M-Methionine, 
N~Asparagine, P=ProHne, Q=<*!utamine, R-=Arginine, S=Serine } 
T=Threonine, V^Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=3top codoo, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










CHIVVLTDDDVVDWDEEYPPQMGEEYSQIIYSTK 

LYRFFKYIENRDVAKSVLKERGLKKIRLGIEGYP 

TYKEKVKKRPGGRPEVIYNYVQRPFIRMSWEKE 

EGKSRHVDFQCVKSKSITNLAAAAADIPQDQLV 

VMHPTPQVDELDILP1HPPSGNSDLDPDAQNPML 


3034 


A 


3 


1972 


SSLAQHRSVAVLGWPAGWAAARARPAMQGGN 

SGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEY 

DESDVPAEIQVLKEPLQQPTFPFAVANQLLLVSL 

LEHLSHVHEPNPLRSRQVFKLLCQTFIKMGLLSSF 

TCSDEFSSLRLHHNRAITHLMRSAKERVRQDPCE 

DISRIQKIRSREVALEAQTSRYLNEFEELAILGKG 

GYGRVYKVRNKLDGQYYAIKKILIKGATKTVCM 

KVLREVKVLAGLQHPNIVGYHTAWIEHVHVIQP 

RADRAAIELPSLEVLSDQEEDREQCGVKNDESSS 

SSnFA£PTPEKEKRFGESDTENQNNKSVKYTTNL 

VIRESGELESTLELQENGLAGLSASSIVEQQLPLR 

RNSHLEESFTSTEESSEENVNFLGQTEAQYHLML 

fflQMQLCELSLWDWIVERNKRGREYVDESACPY 

VMANVATKIFQELVEGVFY1HNMGIVHRDLKPR 

MI^HGPDQQVKIGDFGLACroiLQKNTDWTOR 

NGKRTPTHTSRVGTCLYASPEQLEGSEYDAKSD 

MYSLGWLLELFQPFGTEMERAEVLTGLRTGQL 

PESLRKRCPVQAKYIQHLTRRNSSQRPSAIQLLQS 

ELFQNSGNVNLTLQMKIIEQEKEIAELKKQLNLL 

SQDKGVRDDGKDGGVG 


3035 


A 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLGSLQ 

PPPSGLKQSSHLSLSSSWDFRHAFTHPETYTCPK 

MIEMEQAEAQLAELDLLASMFPGENELIVNDQL 

AVAELKI)CIEKXTMEGRSSKVYFTINMNLDVSD 

EKMAMFSLACILPFKYPAVLPEITVRSVLLSRSQQ 

TQLNTDLTAFLQKHCHGDVCILNATEWVREHAS 

GYVSRDTSSSPTTGSTVQSVDLIFTRLWIYSHHIY 

NKCKRKNILEWAKELSLSGFSMPGKPGVVCVEG 

PQSACEEFWARLRKLNWKRILIRHREDIPFDGTN 

DETERQRKFSIFEEKVFSVNGARGNHMDFGQLY 

QFLNTKGCGDVFQMFLWV 


3036 


A 


1 


2288 


FRFAERRAAAAESDVSAKMAGRSMQAARCPTD 

ELSLTNCAVVNEKDFQSGQHVIVRTSPNHRYTFT 

LKTHPSWPGSIAFSLPQRKWAGLSIGQEIEVSLY 

TFDKAKQCIGTMTIEIDFLQKKSIDSNPYDTDKM 

AAEHQQFNNQAFSVG(^LWSFNEKLFGLLVKD 

IEAMDPSILNGEPATGKRQKIEVGLWGNSQVAF 

EKAENSSLNLIGKAKTKENRQSHNPDWNFEKMG 

IGGLDKEFSDIFRRAFASRVFPPEIVEQMGCKHVK 

GILLYGPPGCGKTLLARQIGKMLNAREPKWNG 

PEILNKYVGESEANIRKLFADAEEEQRRLGANSG 

LHnffDEroAICKQRGSMAGSTGVHDTVVNQLLS 

KIDGVEQLNMLVIGMTNRPDLIDEALLRPGRLEV 

KMEIGLPDEKGRLQILHIHTARMRGHQLLSADV 

DIKELAVETKNFSGAELEGLVRAAQSTAMNRHI 

KASTKVEVDMEKAESLQVTRGDFLASLENDIKP 

AFGTNQEDYASYIMNGIIKWGDPVTRVLDDGEL 

LVQQTKNSDRTPLVSVLLEGPPHSGKTALAAKIA 

EESNFPFKICSPDKMIGFSETAKCQAMKKIFDDA 

YKSQLSCVWDDIERLLDYVPIGPRFSNLVLQAL 
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SEQID 
NO- 


Method 


Predicted 

liMrinnino 

ueginning 

nneleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

UUVICUUUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D^Aspartic Add, 
Fd^lnftimir Arid FsPhenvtalflnine. fJ=f21vrine. H=Histidi nc. 
I=Isoleudne, K^Lysine, L=Leudne, M=Methionine, 
N-»Asparagine, P^Proline, Q^GIutamine, R«Arginine, S^Serine, 
T^Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
V=possible nudcotidc insertion 










LVLLKKAPPQGRKLLIIGTTSRKDVLQEMEMLNA 
FSTTIHVPNIATGEQ1XEALELLGOTKDKERTTIA 
QQVKGKKVWIGIKrXLMLIEMSLQMDPEYRVRK 
FLALLREEGASPLDFD 


3037 


A ! 


1 


1347 


MLDTGSEHLNRDLKALPALQSAGSEGQNGSAESL 

GEGGTRDSDRARRKLRGGNKEIPTFYPCLVVRSP 

VTASDLRGTQDFAAYHGLSLILEPLGACNRLSVC 

VPVHSPPGMRVSPRSPSLRTLVIDPAEPAGAQRL 

RFSGKERSGEAGSAVEGLAVAVSMGDGGAERD 

RGPARRAESGGGGGRCGDRSGAGDLRADGGGH 

SPTEVAGTSASSPAGSRESGADSDGQPGPGEADH 

CRR1LVRDAKGTIREIVLPKGLDLDRPKRTRTFFT 

AEQLYRLEMEFQRCQYWGRERTELARQLNLSE 

TQVKVWFQNRRTKQKKDQSRDLEKRASSSASEA 

FATSNILRLLEQGRLLSVPRAPSLLALTPSLPGLP 

ASHRGTSLGDPRNSSPRLNPLSSASASPPLPPPLP 

AVCFSSAPLLDLPAGYELGSSAFEPYSWLERKVG 

SASSCKKANT 


3038 


A 


924 


501 


TELLPLCSRSGPKPQSGDPLLQLAQQARPRLSGE 

RLETAPSLLLSRMACV1SGWALSRGARTWTWAT 

PTGPVHRAQPAIRSLSAEGALTRLKEEKWPGRYI 

LPNHLTPPFLYKHLGSVPPSHWRSPLISHSVNILA 

LNWR 


3039 


A 


1263 


111 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFLLIL 

ALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYI 

LKKIFQDREAAATTGVSRDLCYVKELGVRGNVL 

RFLPDQGFFLYPKKISQASSCLQKJLLYFNLSAIKE 

REQLTLAQLGLDLGPNSYYNLGPELELALFLVQE 

PHVWGQTTPKPGKMFVLRSVPWPQGAVHFNLL 

DVAKDWNDNPRKNFGLFLE1LVKEDRDSGVNFQ 

PEDTCARLRCSLHASLLVVTLNPDQCHPSRKRRA 

AIPWKLSCKNLCHRHQLFINFRJDLGWHKWIIAP 

KGFMANYCHGECPFSLTISLNSSNYAFMQALMH 

AVDPEIPQAVCffTKLSPISMLYQDNNDNVILRHY 

EDMVVDECGCG 


3040 


A 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFALYL 

LSTRLPRGRRLGSTEEAGGRSLWFPSDLAELREL 

SEVLREYRKEHQAYVFLLFCGAYLYKQGFAIPGS 

SFLNVLAGALFGPWLGLLLCCVLTSVGATCCYL 

LSSIFGKQLVVSYFPDKVALLQRKVEENRNSLFF 

FLLFLRLFPMTPNWFLNLSAPILNIPIVQFFFSVLI 

GLIPYNFICVQTGSILSTLTSLDALFSWDTVFKLL 

AIAMVALIPGTLIKKFSQKHLQLNETSTANHIHSR 

KDT 


3041 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 

LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 

KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQ1TCWDGVRNYQARNFLRANIKLGEEAFFY 

HSNCKEPGIAGLMKJVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3042 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 
LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine OCystrinc, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, OGIydne, H=Histidine, 
I=*IsoIeucine, K=Lysine, LHLeudne, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W*»Tryptophan, Y^Tyrosine, 
X=Unknown, *^Stop codon, /=possible nudeotide deletion, 
Y=possible nudeotide insertion 










KGLSGKRTKTENSGEAIjVKVEDSWOKTSATKTsJ 

clknlsshwlmksepesrlekgvdvkfsiedlka 

qpkqttcwdgvrny'qarwi^amklgeeaffy 

hsnckepgiaglmkivkeaypdhtqfeknnphy 

dpsskednpkwsmvdvqfvrmmkrfiplaelks 

yhqahkatggplknmvlftrqrlsiqpltqeef 

dfvlsleekeps 


3043 


A 


153 


1133 


VGTAPAPGGRDRAPAMGSFQLEDFAAGWIGGA 
ASVWGHPLDTVKTRLQAGVGYGNTLSCIRVVY 
RRESMFGFFKGMSFPLASIAVYNSVVFGVFSNTQ 
RFT SOHRCGFPFASPPRTT5inT T T AWAfiWW 

GLGGPVDLII<IlvLQMQTQPFRDANLGLKSRAVAP 

AEQPAYQGPVHCITTIVRNEGLAGLYRGASAML 

LRDVPGYCLYFIPYVl^EWriPEACTGPSPCAV 

WLAGGMAGA1SWGTATPMDVVKSRLQADGVY 

LNKYKGVLDCISQSYQKEGLKVFFRGITVNAVR 

GFPMSAAMFLGYELSLQAIRGDHAVTSP 


3044 


A 


41 


1316 


PPLGAGAGIHARSPHPARRLRLTAAGVGGRASG 

LLPTPWRRHHGPSGAAPYPAARLWQGPWRCRR 

PQPMAQRYDELPHYPGIADGPAALAGFPEAVPA 

APGPYGPHRPPQPLPPGLDSDGLKRDKDEIYGHP 

LFPLLALGFEKCELATCSPRDGAGAGLGTPRGGD 

VCSSDSWEDNTAFAKQVCSERPFSSNPELDNLM 

TOATOVLRFHT T FT FTCGKMPlTiT VTFTYRr>nnr , P P 

DFEDYPAPCPSLPDQNNIWIRDHEDSGSVHLGTP 

GPSSGGLASQSGDNSSDQGVGLDTSVASPSSGGE 

DEDLDQEP1*1WKKRGIFPKVA 

SHPYPSEEQl<XQIAQDTGLmQVNNWFINARRR 

1YQPMIDQSNRTGQGAAFSPEGQPIGGYTETEPH 

VAFRAPASVGMSLNSEGEWHYL 


3045 


A 


3 


967 


VAHTQWHTCQRLSQLTHl^lLKYLLmTHACQV 
L1LKHTHASLSLPSCQECFPSSIPSASHMVSHPHPP 

PSPRWGQTPEGLPAASPCGPGPRSCFSSILPTGDS 
WGMT APT-PTVT WTTT PAVPAT TtfR TOnPfrPi^P^Tr* 

KTYDLTRYLEHQLRSLAGTYLNYLGPPFNEPDFN 
PPRLGABTLPRATVDLIWWRSLI^KLRLTQNYE 
AYSHLLCYLRGLNRQAATAEIJRRSLAHFCTSLQ 
GLLGSIAGVMAAI/1YPT POPT PfiTFPTWTPfiPAW 

VJi-»J-*VJiJAn.VJ V AVXXVTU-iVJ A X Aj* a^at VJ A A-iA A VY 1 rVJx /via 

SDFLQKIVIDDFWLLKELQTWLWRSAKDFN^KK 
KMQPPAAAVTLHLGAHGF 


3046 


A 


1185 


1584 


MYAYMYICTMCICAYRGaHIDVYLYMCIYIHIWI 
ITIYLCVHlYVYVYICTfflCMCIHTY^ 
VYTYICLCVYIClXVHIYLCWiAWmCTmCMC 
IKTYVI^CICVYaa^^ 


3047 


A 


811 


132 


ST DTXGPTGTT OFGRDPGTOGPOFKFKOMPA^PM 

U1jL/L(XjVJ1 AVJ AAv V^AjVJ AVL/IT VJ A V^VJX V^AiAXJQJVV^LYAl /\Ol IVl 

NTDAHLDINF1<EGLKKERSYTGQFEANVRDEER 

QCGCGVVPDSLLMKVLSQRLDQQDCIQKGWVL 

HGWlxDl^QAHIJU^^ 

!Vffil^TLRRlDPVTGERYHLMYl<PPPTMEIQ 

QNPKI)A1^QVI<X^ 

LNGDQDPYTWEYIESGI11SIPLPKKIP 


3048 


A 


2 


1166 


IxPRRGQGLVQEVQTENVTVAEGGVAEITCRLHQ" 
YDGSIVVIQOTARQTLFI^GTRALKDERFQLEEFS 
PlxRVimvI^DAlxl^DEGGYFCQLYTEDTHHQIAT 
LTVLVAPE3^VVEVREQAVEGGEVELSCLVPRSR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alnnine OCysteine, D=Aspartic Add, 
b s uintamic Aciu, r—rneoyi alanine, o^viiycine, n=msnaine t 
I=Isoleueine, K^Lysine, L^Leuace, M=Mcthlonine, 
N=Asparnginc, P=ProUne t Q=Glutnmine, R=Arginine, S=5erine, 
T°Threonlne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










PAATLRWYRDRKELKGVSSSQENGKVWSVAST 

VRFRVDRKDDGGUICEAQNQALPSGHSKQTQYV 

LDVQYSPTARIHASQAWREGDTLVLTCAVTGN 

PRPNQIRWNRGNESLPERAEAVGETLTLPGLVSA 

DNGTYTCEASNKHGHARALYVLWYGESRLRPT 

EGGGGAPDPGAVVEAQTSVPYAIVGGILALLVFL 

IICVLVGMVWCSVRQKGSYLTHEASGLDEQGEA 

REAFLNGSDGHKRKEEFFI 


3049 


A 


3159 


882 


VGCTLRVGVMAAAGSRKRRLAELTVDEFLASGF 

DSESESESENSPQAETREAREAARSPDKPGGSPSA 

SRRKGRASEHKDQLSRLKDRDPEFYKFLQENDQ 

SLLNFSDSDSSEEEEGPFHSLPDVLEEASEEEDGA 

EEGEDGDRVPRGLKGKKNSVPVTVAMVERWKQ 

AAKQRLTPKLFHEWQAFRAAVATTRGDQESAE 

ANKFQVTDSAAFNALVTFCIRDLIGCLQKLLFGK 

VAKDSSRMLQPSSSPLWGKLRVDEKAYLGSAIQL 

VSCLSETTVLAAVLRfflSVLVPCFLTFPKQCRML 

LKRMVVVWSTGEESLRVLAFLVLSRVCRHKKDT 

FLGPVLKQMYITYVRNCKFTSPGALPFISFMQWT 

LTELLALEPGVAYQHAFLYIRQLA1HLRNAMTTR 

KKETYQSVYNWQYVHCLFLWCRVLSTAGPSEA 

LQPLVYPLAQVIIGCIKLIPTARFYPLRMHCIRALT 

LLSGSSGAFIPVLPFELEMFQQVDFNRKPGRMSSK 

PINFSVILKLSNVNLQEKAYRDGLVEQLYDLTLE 

YLHSQAHCIGFPELVLPVVLQLKSFLRECKVANY 

CRQVQQLLGKVQENSAYICSRRQRVSFGVSEQQ 

AVEAWEKLTREEGTPLTLYYSHWRKLRDREIQL 

EISGKERLEDLNFPEIKRRKMADRKDEDRKQFKD 

LFDLNSSEEDDTEGFSERGILRPLSTRHGVEDDEE 

DEEEGEEDSSNSEDGDPDAEAGLAPGELQQLAQ 

GPEDELEDLQLSEDD 


3050 


A 


870 


182 


HLDRYDCSPGSGSSTPAPPSHLLLYLLHPQSTRTM 

GCCGCSRGCGSGCGGCGSSCGGCGSGCGGCGSG 

RGGCGSGCGGCSSSCGGCGSRCYVPVCCCKPVC 

SWVPACSCTSCGSCGGSKGGCGSCGGSKGGCGS 

CGCSQSSCCKPCCCSSGCGSSCSQSSCCKPCCCSS 

GCGSSCCQSSCCKPYCCQSSCCKPCSCFSGCGSS 

CCQSSCYKPCCCQSSCCVPVCCQCKI 


3051 


A 


175 


4330 


NIPRWNFQGKSFGWLVHFSSEEVDMASDSPARS 

LDEIDLSALRDPAGIFELVELVGNGTYGQVYKGR 

HVKTGQLAAIKVMDVTGDEEEEIKQEINMLKKY 

SHHRNIATYYGAFIKKNPPGMDDQLWLVMEFCG 

AGSVTDLKNTKGYTLKEEWIAYICREILRGLSHL 

HQHKVIHRDEKGQNVLLTENAEVKLVDFGVSAQ 

LDRTVGRRNTFIGTPYWMAPEYIACDENPDATY 

DFKSDLWSLGITAffiMAEGAPPLCDMHPMRALF 

LIPRNPAPRLKSKKWSKKFQSFIESCLVKNHSQRP 

ATEQLMKHPFIRDQPKERQVRIQLKDHIDRTKKK 

RGEKDETEYEYSGSEEEEEENDSGEPSSILNLPGE 

STLRRDFLRLQLANKERSEALRRQQLEQQQREN 

EEHKRQLLAERQKRIEEQKEQRRRLEEQQRREKE 

LRKQQEREQRRHYEEQMRREEERRRAEHEQEYI 

RRQLEEEQRQLEILQQQLLHEQALLLEYKRKQLE 

EQRQAERLQRQLKQERDYLVSLQHQRQEQRPVE 

KKPLYHYKEGMSPSEKPAWAKEVEERSRLNRQS 
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SEQID 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cystelne, D=Aspartic Arid, 
E=G!utamic Acid, ^Phenylalanine, G«GIytine, H»Histidtne, 
I^Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P^Proline, Q=G!utamine, R=Arginine, S=Serine, 
T-Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, **=Stop codon, /^possible nucleotide deletion, 
V*possib!e nucleotide insertion 










SPAMPHKVANRISDPNLPPRSESFSISGVQPARTP 

PMLRPVDPQIPHLVAVKSQGPALTASQSVHEQPT 

KGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLP 

TRIEKFDRSSWLRQEEDIPPKVPQRTTSISPALAR 

KNSPGNGSALGPRLGSQPIRASNPDLRRTEPILES 

PLQRTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSE 

RTRVRANSKSEGSPVLPHEPAKVKPEESRD1TRPS 

RPASYKKAIDEDLTALAKELRELRIEETNRPMKK 

VTDYSSSSEESESSEEEEEDGESETHDGTVAVSDI 

PRLEPTGAPGSNEQYNVGMVGTHGLETSHADSFS 

GSISREGTLMIRETSGEKKRSGHSDSNGFAGHINL 

PDLVQQSHSPAGTPTEGLGRVSTHSQEMDSGTE 

YGMGSSTKASFTPFVDPRVYQTSPTDEDEEDEES 

SAAALFTSELLRQEQAKLNEARKISVVNVNPTNI 

RPHSDTPEIRKYKKRFNSEILCAALWGVNLLVGT 

ENGLMLLDRSGQGKVYNLINRRRFQQMDVLEG 

LNVLVTISGKKNKLRVYYI^WLRNRILHNDPEV 

EKKQGWITVGDLEGCIHYKVVKYERIKFLVIALK 

NAVEIYAWAPKPYHKFMAFKSFADLQHKPLLVD 

LTVEEGQRLKVIFGSHTGFHV1DVDSGNSYDIYIP 

SmQGNITPHAIVILPKTDGMEMLVCYEDEGVYV 

NTYGRITKDVVLQWGEMPTSVAYIHSNQIMGW 

GEKAIEIRSVETGHLDGVFMHKRAQRLKFLCERN 

DKVFFASVRSGGSSQVFFMTLNRNSMMNW 


3052 


A 


1 


615 


MGQVECGGQKLGNQLEDDSEPAEGKVYSSDEE 

KLEASAGDPAGSEQEEEGSGGDSEDDGFLDSSA 

GGPGALLGPKPKLKGSLGTGAEEGAPVTAGVTA 

PGGKSRRRRTAFTSEQLLELEKEFHCKKYLSLTE 

RSQIAHALKLSEVQVKIWFQNRRAKWKRJKAGN 

VSSRSGEPVRNPKI\TVTIPVHVNRFAVRSQHQQM 

EQGARP 


3053 


A 


203 


2167 


FGVRVPSNTQCLVPSFHCMQTSEWDSECLTSLQP 

LPLPTPPAANEAHLQTAAISLWTVVAAVQAffiRK 

VEIHSRRLLHLEGRTGTAEKKLASCEKTVTELGN 

QLEGKGAVLGTLLQEYGLLQRJRLENLENLLRNR 

NFWILRLPPGIKGDIPKVPVAFDDVSIYFSTPEWE 

KLEEWQKELYKNIMKGNYESLISMDYAINQPDV 

LSQIQPEGEHNTEDQAGPEESEIPTDPSEEPGISTS 

DILSWIKQEEEPQVGAPPESKESDVYKSTYADEE 

LVIKAEGLARSSLCPEVPVPFSSPPAAAKDAFSDV 

AFKSQQSTSMTPFGRPATDLPEASEGQVTFTQLG 

SYPLPPPVGEQVFSCHHCGKNLSQDMLLTHQCS 

HATEHPLPCAQCPKHFTPQADLSSTSQDHASETP 

PTCPHCARTFTHPSRLTYHLRVHNSTERPFPCPDC 

PKRFADQARLTSHRRAHASERPFRCAQCGRSFSL 

KISLLLHQRGHAQERPFSCPQCGIDFNGHSALIRH 

QMIHTGERPYPCTDCSKSFMRKEHLLNHRRLHT 

GERPFSCPHCGKSFIRKHHLMKHQRIHTGERPYP 

CSYCGRSFRYKQTLKDHLRSGHNGGCGGDSDPS 

GQPPNPPGPUTGLETSGLGVN1EGLETNQWYGE 

GSGGGVL 


3054 


A 


3 


2212 


SCGHKSAYGSYTGLQLFWEDGQELLQHQQLQD 
LRLCVHLRPQSEKVELSLWTLFWGKGEPSAVR 
EKLGKAGFAAASGPGGRPGAERASTVLNILHLT 
AESRWEPNACNRVSSSPAGVGPLDLPVGPLLYFF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A^AIanine OCystdne, D=Aspartic Add, 
E=Glutnmic Add, F=Phenylalanine, G^GIydne, H-*Histidlne, 
l»Isoleudne, K^Lysine, l^Leudne, M=Methionine, 
N^Asparagine, P=ProIine, Q=G!utamine, R^Arginine, S^Serine, 
T=Threonine, V»Valine, W=Tryptophao, Y=Tyrosine, 
X«Unknown, *«$top codon, /^possible nucleotide deletion, 
\=possiblc nudeotlde insertion 










APWARASFLCHAFQRPLTGIGLNTVRFTSEFPLH 

SKDPTAHKLLFTGNYLCKLHPRPRHAPQGSLSDF 

CHGTEGKDLPSEHNVSVEGVAQDRSPEATLCPQ 

KTCPCDICGLRLKDILHLAEHQTTHPRQKPFVCE 

AYVKGSEFSANLPRKQVQQNVHNPIRTEEGQAS 

PVKTCRDHTSDQLSTCREGGKDFVATAGFLQCE 

VTPSDGEPHEATEGVVDFHIALRHNKCCESGDAF 

NNKSTLVQHQRIHSRERPYECSKCGIFFTYAADL 

TQHQKVHNRGKPYECCECGKFFSQHSSLVKHRR 

VHTGESPHVCGDCGKFFSRSSNLIQHKRVHTGEK 

PYECSDCGKFFSQRSNLIHHKRVHTGRSAHECSE 

CGKSFNCNSSLIKHWRVHTGERPYKCNECGKFFS 

HIASLIQHQIVHTGERPHGCGECGKAFIRSSDLMK 

HQRVHTGERPYECNECGKLFSQSSSLNSHRRLHT 

GERPYQCSECGKFFNQSSSLNNHRRLHTGERPYE 

CSECGKTFRQRSNLRQHLKVHKPDRPYECSECG 

KAFNQRPTLIRHQKIHIRERSMENVLLPCSQHTPE 

ISSENRPYQGAVNYKLKLVHPSTHPGEVP 


3055 


A 


268 


2954 


ARRSSSSQGSAAPTPCQWEASRDQLVAGPSGK 

MGNREMEELIPLVNRLQDAFSALGQSCLLELPQI 

AWGGQSAGKSSVLENFVGRDFLPRGSGIVTRRP 

LVLQLVTSKAEYAEFLHCKGKKFTDFDEVRLEIE 

AETDRVTGMNKGISSIPINLRVYSPHVLNLTLIDL 

PGITKVPVGDQPPDIEYQIRMIMQF1TRENCLILA 

VTPANTDLANSDALKLAKEVDPQGLRTIGVITKL 

DLMDEGTDARDVLENKLLPLRRGYVGVVNRSQ 

KDEDGKKDEKAAMLAERKFFLSHPAYRHIADRM 

GTPHLQKVLNQQLTNHIRDTLPNFRNKLQGQLLS 

EEHEVEAYKNFKPEDPTRKTKALLQMVQQFAVD 

FEKRIEGSGDQVDTLELSGGAKINRIFHERFPFEIV 

KMEFmKELRREISYAIKMHGIRTGLFTPDMAFE 

AIVKKQIVKLKGPSLKSVDLVIQELINTVKKCTK 

KLANFPRLCEETERIVANHIREREGKTKDQVLLLI 

DIQVSYimMIEDFIGFANAQQRSSQVHKKTTVG 

NQVIRKGWLTISNIGIMKGGSKGYWFVLTAESLS 

WYKDDEEKEKKYMLPLDNLKVRDVEKSFMSSK 

HIFALFNTEQRNVYKDYRFLELACDSQEDVDSW 

KASLLRAGVYPDKSVGNNKAENDENGQAENFS 

MDPQLERQVETIRNLVDSYMSIINKCIRDLIPKTI 

MHLMINNVKDFINSELLAQLYSSEDQNTLMEES 

AEQAQRRDEMLRMYQALKEALGIIGDIGTATVS 

TPAPPPVDDSWIQHSRRSPPPSPTTQRRFTLSAPL 

ARPTSGRGPAPAIPSPGPHSGAPPVPFRPGPLPPFP 

SSSDSFGAPPQVPSRPTRAPPSVPSRRPPPSPTRPTI 

IRPLESSLLD 


3056 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3057 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3058 


A 


3363 


2525 


FLVKLILnLCRCLHSLSRSVQQLRTSFQDHAVWK 

PLMKVLQNAPDEELWASSMLCNLLLEFSPSKEPI 

LESGAVELLCGLTQSENPALRVNGIWALMNMAF 

QAEQKKADDLRSLSTEQLFRLLSDSDLNVLMKT 

LGLLRNLI^TOPHTOKJMSTHGKQIMQAVTLILEG 

EHNIEVKEQTLCEANIADGTTAKDL1MTNDDILQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine O^Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glyeine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine t 
N=Asparaginc, P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
i — inrconinc, v=* valine, w— irypropnan, jc—iyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KIKYYMGHSHVKLQLAAMFCISNLIWNEEEGSQ 
LQQYLA 


3059 


A 


679 


167 


SS WPSLSSQMHFPSFHLHVAAHY GRDSFVRLLLE 
r lvAH V UrL6JJK.u 1 1 r lAjLAllKbKbaC V KM \ A JHN 

ANIDIQNGFLLRYAVIKSNHSYCRMFLQRGADTN 
LGRLEDGQTPLHLSALRDDVLCARMLYNYGAD 

TTvTTT? XTVT7 CXC\ T*DT A VCTCTC/^QCODTI r\17T rVE\7TCAjf 


3060 


A 


30 


234 


PPLQLDMDPNCYCADGDSCTCAGSCKCKECKCT 
SCKKSCCSCCPAGCAKCAQGCICKGATDKCSCC 
A ] 


3061 


A 


428 


720 


VRRDVRQQATWAMASDLDFSPPEVPEPTFLENL 

LRYGLFLGAIFQLICVLAHVPIPKSHEAEAEPSEPR 

SAEVTRKPKAAWSVNKRPKKETKKKR 


3062 


A 


1589 


276 


WKQKYEPLGLDAAGEEEAJTAVGSFILKANELLQ 

VIDSSMKNFKAFFRWLYVAMLRMTEDHVLPELN 

KMTQKDITFVAEFLTEHFNEAPDLYNRKGKYFN 

VERVGQYLKDEDDDLVSPPNTEGNQWYDFLQN 

SSHLKESPLLFPYYPRKSLHFVKRRMENIIDQCLQ 

KPADVIGKSMNQAICIPLYRDTRSEDSTRRLFKFP 

FLWNNKTSNLHYLLFTILEDSLYKMCILRRHTDIS 

QSVSNGLIAIKFGSFTYATTEKVRRSIYSCLDAQF 

YDDETVTVVLKDTVGREGRDRLLVQLPLSLVYN 

SEDSAEYQFTGTYSTRLDEQCSAIPTRTMHFEKH 

WRLLESMKAQ YVAGNGFRKVS C VLS SNLRHVR 

VFEMDIDDEWELDESSDEEEEASNKPVKIKEEVL 

SESEAENQQAGAAALAPEIVIKVEKLDPELDS 


3063 


A 


50 


849 


DKMPSIFAYQSSEVDWCESNFQYSELVAEFYNTF 

SNIPFFIFGPLMMLLMHPYAQKK^ 

MnGLFSMYFHMTLSFLGQLLDElAILWLLGSGYS 

IWMPRCYFPSFLGGNRSQFIRLWITTVVSTLLSFL 

RPTVNAYALNSIALHILYIVCQEYRKTSNKELRH 

LIEVSWLWAVALTSWISDRLLCSFWQRIHFFYL 

HSIWHVLISITFPYGMVTMALVDANYEMPGETL 

KVKY WrKJJb Wr VOLr Y VblKODDKDC 


3064 


A 


1523 


925 


AATMADGQMPFSCHYPSRLRRDPFRDSPLSSRLL 

DDGFGMDPFPDDLTASWPDWALPRLSSAWPGTL 

RSGMVPRGPTATARFGVPAEGRTPPPFPGEPWK 

VCVNVHSFKPE1^MVKTKIX3YVEVSGKHEEKQ 

QEGGIVSKNFTKKIQLPAEVDPVTVFASLSPEGLL 

IIEAPQVPPYSTFGESSFNNELPQDSQEVTCT 


3065 


A 


230 


2929 


LSTSLTGSHLFSLGNHSTRENLNAGNFNFPSEGH 

LVRSTGPGGSFAKHMVAQCVSPKGPLACSRTYF 

FGATHVPYLGGDSKLPKKTEQIRLLSQIYAAVTE 

AVLAGIACY AKTSSLTKAKEVAEQTLGSGLDSFE 

LIPFKAALRSKMTFHIHAVNNQGRIVPLDSEDSLS 

FVKTACMAVYDPDLLGGNGCLGSWFSESFLTS 

QILVKEKDGTVTTETSSVYLTAAVPRFCSWLVED 

SSKLQSWPEEGNVHFFSSGLLFSHCRHGSIIISKD 

HMNSISFYDGDSTSTVAALLIDFKSSLLPHLPVHF 

HGSSNFIMIALFPKSKIYQAFYSEVFSLWKQQDN 

SGISLKVIQEDGLSVEQKRLHSSAQKLFSALSQPA 

GEKRSSLKLLSAKLPELDWFLQHFAISSISQEPVM 

RTHLPVIXQQAEn^TTHRIESDKVIISIVTGLPGCH 
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SEQID 
NO: 


Method 


Predicted 

beginning 1 
nucleotide 
location 
corresponding 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-Alanlne OCystdne, D=As parti c Add, 
t— Glutamic A cio, r— rncoyiaianioe, o = v>iycinc, n— nisnaine, 
l-Isoleucine, K s Lysine, L=Leudne, M=Mcthionine, 
N»Asparagine, P«ProlIne, 0=^1 uta mine, R^Arginlne, S^Serine, 
T=Tbreonine, V-Valine, W-Tryptopban, Y«Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possib!e nudeotide insertion 










ASELCAFLVTLHKECGRWMVYRQIMDSSECFHA 

AHFQRYLSSALEAQQNRSARQSAYIRKKTRLLV 

VLC^YTDVIDVVQALQTHPDSNVKASFTIGAITA 

CVEPMSCYMEHRFLFPKCLDQCSQGLVSNVVFT 

SHTTEQRHPLLVQLQSLIRAANPAAAFILAENGIV 

TRNEDEELELSENSFSSPEMLRSRYLMYPGWYEG 

KLNAGSVYPLMVQICVWFGRPLEKTRFVAKCKA 

IQSSIKPSPFSGNIYHILGKVKFSDSERTMEVCYNT 

LANSLSIMPVLEGPTPPPDSKSVSQDSSGQQECYL 

VFIGCSLKEDSIKDWLRQSAKQKPQRKALKTRG 

MLTQQEIRSMVKRHLEPLPAGYFYNGTQFVNFF 

GDKTDFHPLMDQFMNDYVEEANREIEKYNQELE 

QQEYHDLFELKP 


3066 


A 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAGAR 

GLRATYHRLLDKVELMLPEKLRPLYNHPAGPRT 

VFFWAPINfKWGLVCAGLADMARPAEKLSTAQS 

AVLMATGHWSRYSLVHPKNWSLFAVNFFVGAA 

GASQLFRIWRYNQELKAKAHK 


3067 


A 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYPAG 

SLLRQSPQPRHTFYAGPRLSASASSKELLMKLRR 

KTGYSFVNCKKALETCGGDLKQAEIWLHKEAQ 

KEGWSKAAKLQGRKTKEGLIGLLQEGNTTVLVE 

WCETDFVSRNLKFQLLVQQVALGTMMHCQTL 

KDQPSAYSKGFLNSSELSGLPAGPDREGSLKDQL 

ALAIGKLGENMILKRAAWVKVPSGFYVGSYVHG 

AMQSPSLHKLVLGKYGALVICETSEQKTNLEDV 

GRRLGQHVVGMAPLSVGSLDDEPGGEAETKML 

SQPYLLDPSITLGQYVQPQGVSWDFVRFECGEG 

EEAAETE 


3068 


A 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQNRNSKELGL 

VPLTDDTSHAGPPGPGRALLECDHLRSGVPGGR 

RRKDWSCSLLVASLAGAFGSSFLYGYNLSVVNA 

PTPYIKAFYNESWERRHGRPIDPDTLTLLWSVTV 

SIFAIGGLVGTLIVKMGKVLGRKHTLLANNGFAI 

SAALLMACSLQAGAFEMLIVGRFIMGIDGGVALS 

VLPMYLSEISPKEIRGSLGQVTAIFICIGVFTGQLL 

GLPELLGKESTWPYLFGVIWPAWQLLSLPFLP 

DSPRYLLLEKHNEARAVKAFQTFLGKADVSQEV 

EEVLAESRVQRSIRLVSVLELLRAPYVRWQWT 

VIVTMACYQLCGLNAIWFYTNSBFGKAGIPPAKIP 

YXTTLSTGGIETLAAVFSGLVIEHLGRRPLLIGGFG 

LMGLFFGTLTriLTLQDHAPWVPYLSIVGILAIIAS 

FCSGPGGIPFILTGEFFQQSQRPAAFIIAGTVNWLS 

NFAVGLLFPFIQKSLDTYCFLVFATICITGAIYLYF 

VLPETKNRTYAEISQAFSKRNKAYPPEEKIDSAV 

TDGKINGRP 


3069 


A 


861 


300 


AAGAWSAMPKAKGKTRRQKFGYSVNRKRLNR 

NARRKAAPRffiCSHIRHAWDHAKSVRQNLAEMG 

LAVDPNRAVPLRKRKVKAMEVDIEERPKELVRK 

PYVLNDLEAEASLPEKKGNTLSRDLIDYVRYMV 

ENHGEDYKAMARDEKNYYQDTPKQIRSKINVY 

KRFYPAEWQDFLDSLQKRKMEVE 


3070 


A 


325 


2019 


LAEPEVATDSGQQADLPAEGGDPRAEASCSVLH 
SKPHAMADSRDPASDQMQHWKEQRAAQKADV 
LTTGAGNPVGDKLNVITVGPRGPLLVQDVVFTD 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~A!anine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, OGIydne, H=Histidine, 
I=Isoleurine, K=Lystne, L=Leudne, M-Mcthionine, 
N=Asparagine, P=Prolinc, Q^Clutamine, R=Arginine, S=Serine, 
T=Threonioe f V=VaHne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible oudeotide insertion 










EMAHFDRERn>ERWHAKGAGAFGYFEVTHDIT 

KYSKAKVFEHIGKKTPIAVRPSTVAGESGSADTV 

RDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDPILF 

PSFIHSQKRNPQTHLKDPDMVWDFWSLRPESLH 

QVSFLFSDRGIPDGHRHMNGYGSHTFKLVNANG 

EAVYCKFHYKTDQGIKNLSVEDAARLSQEDPDY 

GIRDLFNAIATGKYPSWTFYIQVMTFNQAETFPF : 

NPFDLTKVWPHKDYPLIPVGKLVLNRNPVNYFA 

EVEOIAFDPSNMPPGIEASPDKML OGRI FAYPTYT 

X-» V i_»V< JjVX LSI Ol^fXVXXX VJXX^fVOX i^XYXYXJL/V^VJX\J»*r./\ I X JL/ 1 

hrhrlgtoylhipvncpyrarvawqrdgpmc 
mqdnqggapnyypnsfgapeqqpsalehsiqys 
gevrr™tanddi>tvtqvrafyvnvlneeqrkr 

LCETOAGHIJCmQIHQK^ 

iqalldkynaekpknaihtfvqsgshlaareka 

NL 


3071 


A 


1 


1187 


slgwlerppalsraagdgarrlsgsrrgdvwlt 

ssaagllrsvaggswcggqlrarggsgrcvar 

amtgnagewclmesdpgvftelikgfgcrgaq 

veeiwslepi^eklkpvhgliflfkwqpgeepa 

gswqdsrldtiffakqvinnacatqaivsvlln 

CTHODVHLGETLSEFKEFSOSFDAAMl^nr AT<IN 

SDV1RQV1WSFARQQMFEFDTKTSAKEEDAFHF 

VSYVPVNGRLYELDGLREGPBDLGACNQDDWIS 

AVRPVIEKRIQKYSEGEIIUT^LMAIVSDRKMIYEQ 

K1AELQRQLAEEEPMDTDQGNSMLSAIQSEVAK 

NQlN^ffiEEVQKLKRYKIENmRK^^ 

KTLAEHQQLIPLVEKAKEKQNAKKAQETK 


3072 


A 


103 


2775 


RLRTLAPPGLLLGPPLVPDSRRRHQASLTPLHISG 

SPQLVGRGDRKLRTEVLVPPAALPAETRQRRSER 

LPRRTCPRGGAPGPGRSRLPRSLPPPSAIPGLRSPV 

WAAGLGGGGRREPSRGKGGAALRARl^TMAE 

LGAGGDGHRGGDGAVRSETAPDSYKVQDKKNA 

SSRPASAISGQhnWHSGNKPDPPPVLRVDDRQRL 

AMRREEREKQLAARERTWLEREERARQHYEKH 

LEERKKIU^EEQRQKEEIUIRAAVEEKRRQRLEED 

KERHEAVVRRTMERSQKPKQKHl^ 

GSPSIHSADPDRRSVSTMNLSKYVDPVISKRLSSS 

SATLLNSPDRARRLQl^PWESSVVNRLLTPTHSF 

I^RSKSTAAI^GEAVIPICPRSASCSPUMPYKAAH 

SRNSMDRPKLFYTPPEGSSRRRIIHGTASYKKERE 

RENVLFLTSGTRRAVSPSNPKARQPARSRLWLPS 

KSLPHLPGTPRPTSSLPPGSVKAAPAQVRPPSPGN 

xOTVKREVKVEPEKKI)PEKEPQKVANEPSLKGRA 

PLVKVEEATVEERTPAEPEVGPAAPAMAPAPAS 

APAPASAPAPAPVPTPAMVSAPSSTVNASASVKT 

SAGTTDPEEATRLLAEKR^AREQREKEERERRE 

QEELERQKREELAQRVAEERTTRREEESRRLEAE 

OAREKEEOLORO AEER ALREWFF A FR A OR OKF J? 

EARVREEAERVRQEREKOTQREl^ 

EElxVlXRTl^TEATDKKTSDQRNGDIAKGALTGG 

TEVSAU'CTTNAPGNGKPVGSPIWVTSHQSKVT 

VKTPDLEKQPNl^GVSVQNENFffinNLPIGSKP 

SRLDVTNSESPEIPLNPILATODEGTLGPLPQVDG 

VQTQQTAEVI 


3073 


A 


67 


2415 


PPRVCRDITVCLICWDPIAGTGGSRSTMPALPLDQ 
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SEQ1D 

VA. 


Method 


Predicted 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCystef ne, D»Aspartic Acid, 
E=GIutnraic Add, ^Phenylalanine, G«=G lyrine, H=*Histidine, 
I-Isoleucine, K a Lysine, D»Leudne, M=Methlonine, 
N^Asparagine, P^ProIine, Q=Glutamlne, R=Arglnlne, S=S trine, 
T«Thrconlne, V»VaIine, W«Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nudcotidc insertion 










LQITHKDPKTGKLRTSPALHPEQKADRYFVLYKP 

PPKDNIPALVEEYLERATFVANDLDWLLALPHD 

KFWCQVBFDETLQKCLDSYLRYVPRKFDEGVAS 

APEVVDMQKRIJIRSWLTFLRMSTHKESKDHFIS 

PSAFGEILYNNFLFDIPK1LDLCVLFGKGNSPLLQ 

KMGNIFTQQPSYYSDLDETLPTILQVFSNILQHC 

GLQGDGANTTPQKLEERGRLTPSDMPLLELKDIV 

LYLCDTCTTLWAFLDIFPLACQTFQKHDFCYRLA 

SrTEAAIPEMESAIKKRRLEDSKLLGDLWQRLSH 

SRKKLMEIFHIELNQICLLPILESSCDNIQGFIEEFL 

QIFSSLLQEKRFLRDYDALFPVAEDISLLQQASSV 

LDETRTAYILQAVESAWEGVDRRKATDAKDPSV 

1EEPNGEPNGVTVTAEAVSQASSHPENSEEEECM 

GAAAAVGPAMCGVELDSLISQVKDLLPDLGEGFI 

LACLEYYHYDPEQVINNILEERLAPTLSQLDRNL 

DREMKPDPTPLLTSRHNVFQNDEFDVFSRDSVDL 

SRVHKGKSTRKEENTRSLLNDKRAVAAQRQRYE 

QYSVWEEVPLQPGESLPYHSVYYEDEYDDTYD 

GNQVGANDADSDDELISRRPFTIPQVLRTKVPRE 

GQEEDDDDEEDDADEEAPKPDHFVQDPAVLREK 

AEARRMAFLAKKGYRHDSSTAVAGSPRGHGQS 

RETTQERRKKEANKATRANHNRRTMADRKRSK 

GMIPS 


3074 


A 


3 


251 


GEARSPPPAAALLDMDPETCPCPSGGSCTCADSC 
KCEGCKCTSCKKSCCSCCPAECEKCAKDCVCKG 
GEAAEAEAEKCSCCQ 


3075 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQDCPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3076 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3077 


A 


1 


968 


FRLRPRRACAQLLWHPAAGMASWAKGRSYLAP 

GLLQGQVAIYTGGATGIGKAIVKELLELGSNWI 

ASRKLERLKSAADELQANLPPTKQARVIPIQCNIR 

hmEEVNKLVKSTLDTFGKINFLVNNGGGQFLSPA 

EmSSKGWHAVLETNLTGTFYMCKAVYSSWMK 

KHGGSIVNIIVPTKAGFPLAVHSGAARAGVYNLT 

KSLAFEWACSGIRINCVAPGVIYSQTAVENYGSW 

GQSFFEGSFQKIPAKRIGVPEEVSSWCFLLSPAA 

SFITGQSVDVDGGRSLYTHSYEVPDHDNWPKGA 

GDLSVVKKMKETFKEKAKL 


3078 


A 


2 


3508 


FVRESGKAPVTFDDITVYLLQEEWVLLSQQQKEL 

CGSNKLVAPLGPTVANPELFRKFGRGPEPWLGS 

VQGQRSLLEHHPGKKQMGYMGEMEVQGPTRES 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=AIanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine,H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknovvn, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










GQSLPPQKKAYLSHLSTGSGHIEGDWAGRNRKL 

LKPRSIQKSWFVQFPWLIMNEEQTALFCSACREY 

PSIRDKRSRLffiGYTGPFKVETLKYHAKSKAHMF 

CVNALAARDPIWAARFRSIRDPPGDVLASPEPLF 

TADCPIFYPPGPLGGFDSMAELLPSSRAELEDPGG 

DGAIPAMYLDCISDLRQKEITDGIHSSSDINILYN 

DAVESCIQDPSAEGLSEEVPVVFEELPWFEDVA 

VYFTREEWGMLDKRQKELYRDVMRMNYELLAS 

LGPAAAKPDLISKLERRAAPWIKDPNGPKWGKG 

RPPGNKKMVAVREADTQASAADSALLPGSPVEA 

RASCCSSSICEEGDGPRRIKRTYKPRSIQRSWFGQ 

FPWLVIDPKETKLFCSACBERPNLHDKSSRLVRG 

YTGPFKVETLKYHEVSKAHRLCVNTVEIKEDTPH 

TALVPEISSDLMANMEHFFNAAYSIAYHSRPLND 

FEKILQLLQSTGTVILGKYRNRTACTQFIKYISETL 

KREILEDVRNSPCVSVLLDSSTDASEQACVGIYIR 

YFKQMEVKESYITLAPLYSETADGYFETIVSALD 

ELDIPFRKPGWVVGLGTDGSAMLSCRGGLVEKF 

QEVIPQLLPVHCVAHRLHLAWDACGSIDLVKK 

CDRHIRTVFKFYQSSNKRLNELQEGAAPLEQEIIR 

LKDLNAVRWVASRRRTLHALLVSWPALARHLQ 

RVAEAGGQIGHRAKGMLKLMRGFHFVKFCHFL 

LDFLSIYRPLSEVCQKEIVLITEVNATLGRAYVAL 

ESLRHQAGPKEEEFNASFKDGRLHGICLDKLEVA 

EQRFQADRERTVLTGffiYLQQRFDADRPPQLKN 

MEVFDTMAWPSGIELASFGNDDILMT ARYFFPST 

PTGYSEEALLEEWLGLKTIAQHLPFSMLCKNALA 

QHCRFPLLSKLMAVVVCVPISTSCCERGFKAMN 

RIRTDERTKLSNEVLNMLMMTAVNGVAVTEYD 

PQPAIQHWYLTSSGRRFSHVYTCAQVPARSPASA 

RLRKEEMGALYVEEPRTQKPPILPSREAAEVLKD 

CIMEPPERLLYPHTSQEAPGMS 


3079 


A 


343 


1513 


FSPLEPRLCSLGGWGALQAGEPCQPSRAGCGRE 

GATMGCTLSAl^RAALERSKAIEKNLKEDGISAA 

KDVKIXLLGAGKGKSTIVKQNlKnHEDGFSGED 

VKQYKPVVYSNTIQSLAAIVRAMDTLGIEYGDK 

ERKADAKMV CDVVSRMEDTEPFS AELLSAMMR 

LWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIG 

AADYQPTEQDILRTRVKTTGIVETHFTFKl^ 

LFDVGGQRSERJCKWIHCFEDVTAIIFCVALSGYD 

QVLHEDETTORMHESLKL^ 

LFLNKKDiraEKlXKSPLTICCTEYTGPSAPrEAVA 

YIQAQYESKNKSAHKEIYSHVTCATDTNNIQFVF 

DAVTDVHAKNLRGCGLY 


3080 


A 


41 


997 


EARTARELTDGVTDGLTMADQPKPISPLKNLLA" " 

GGFGGVCLVFVGHPLDTVKVRLQTQPPSLPGQPP 

NlYSGTFDCFTlKTLFREGITGLYRGMAAPnG 

IVlFAVCTFGFGLGKKLOOKHPEDVLSYPOLFAAG 

IVlLSGVFITGIMTPGERIKCLLQIQASSGESKYTGT 

LDCAJCKLYQEFGIRGIYKGTVLTLMRDVPASGM 

YFMTYEWLKJsflFTPEGKJIVSELS APRIL VAGGIA 

GIFTWAVAIPPDVLKSRFQTAPPGKYPNGFRDVL 

RELIRDEGVTSLYKGFNAVMIRAFPANAACFLGF 

EVAMKFLNWATPNL 


3081 


A 


3 


1996 


1MADMEDLFGSDADSEAERKDSDSGSDSDSDQE 
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SEQ ED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A«AJanine OCystelne, D=>Aspartic Acid, 
E=Glutamic Add, ^phenylalanine, G=Glycine, H=Histidine, 
I«Isoleuctae, K=Lysine, U»Leudne, M-Methionine, 
N-Asparagioe, P^Proline, Q=Glutamine, R=Argioine, S-Serine, 
T^Threonine, V^Valine, W=Tryptophan, Y=*Tyrosine, 
X=Unknown, *^top cod on, /^possible nucleotide deletion, 
V=possible nudeotide insertion 










NAASGSNASGSESDQDERGDSGQPSNKELFGDD 

SEDEGASHHSGSDNHSERSDNRSEASERSDHEDN 

DPSDVDQHSGSEAPNDDEDEGHRSDGGSHHSEA 

EGSEKAHSDDEKWGREDKSDQSDDEKIQNSDDE 

ERAQGSDEDKLQNSDDDEKMQNTDDEERPQLS 

DDERQQLSEEEKANSDDERPVASDNDDEKQNSD 

DEEQPQLSDEEKMQNSDDERPQASDEEHRHSDD 

EEEQDHKSESARGSDSEDEVLRMKRKNAIASDSE 

ADSDTEVPKDNSGTMDLFGGADDISSGSDGEDK 

PPTPGQPVDENGLPQDQQEEEPIPETRIEVEIPKV 

NTDLGNDLYFVKLPNFLSVEPRPFDPQYYEDEFE 

DEEMLDEEGRTRLKLKVENTIRWRIRRDEEGNEI 

KESNARIVKWSDGSMSLHLGNEVFDYYKAPLQG 

DHNHLFIRQGTGLQGQAVFKTKLTFRPHSTDSAT 

HRKMTLSLADRCSKTQKIRILPMAGRDPECQRTE 

MDCKEEERLRASIRRESQQRRMREKQHQRGLSAS 

YLEPDRYDEEEEGEESISLAAIKNRYKGGIREERA 

RIYSSDSDEGSEEDKAQRLLKAKKLTSDEVRPNL 

FNSRGLSCTQEPTALNEELTDQAGTN 


3082 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATMFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELWRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNKI 


3083 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELWRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQCVVEDDKVGTOLLEEEITKFEEHVQSVDIAA 

FNKI 


3084 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPIXIIJPPPVFNPSPTLRP 

VETPWGAPGMGSVSTEPPDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine C-Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=G!ycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=G!utamine, R=»Arginine, S^Serine, 
^Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFIMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRJMDEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 

PNRARWrraSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

o i iy i\iNi\.ixi > (/\oL,L)iva v VJ V OlNJXv^lNrwXv V J2JC.JCiIlJVL»LiJS k 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3085 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPVVGAPGMGSVSTEPDDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 

EAMQKWYYBLDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A s Alanlne OCysteine, D=*Asparttc Acid, 
E=Glutamic Add, F=Phenylalanine, G=Glyeine, H=HistldIne, 
I=lsolcudne, K=Lysine, L= Leucine, M=Metbionine, 
N-Asparagine, P=Pro!me, Q=Clutamine, R^Arginine, Serine, 
T=Threoninc, V«VaIinc, YVMTryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nodeotide deletion, 
V=possible nudeotide insertion 










PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNKNNASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMIJHL\LNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3086 


A 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLLPL 

LEAQIPLCANLVPVPITNATLDRJTGKWFYIASAF 

RNEEYNKSVQEIQATFFYFTPNKTEDTIFLREYQT 

RQDQCIYNTTYLNVQRENGTISRYVGGQEHFAH 

LLILRDTKTYMLAFDVNDEKNWGLSVYADKPET 

TK£QLGEFYEALDCLRIPKSDVVYTDWKKDKCE 

PLEKQHEKERKQEEGES 


3087 


A 


1 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFS 

WRRCVKXTSTQEYAAKJINTKKLSARDHQKLE 

REAWCRLLKHPNIVRLHDSISEEGFHYLVFDLVT 

GGELFEDIVAREYYSEADASHCIHQILESVNHIHQ 

HDIVHRDLKPENLLLASKCKGAAVKLADFGLAIE 

VQGEQQAWFGFAGTPGYLSPEVLRKDPYGKPVD 

IWACGVILYILLVGYPPFWDEDQHKLYQQIKAG 

AYDFPSPEWDTVTPEAKNLINQMLTINPAKRITA 

DQALKHPWVCQRSTVASMMHRQETVECLRKFN 

ARRKLKGAILTTMLVSRNFSAAKSLLNKKSDGG 

VKPQSNNKNSLVSPAQEPAPLQTAMEPQTTVVH 

NATDGDCGSTESCNTTTEDEDLKVRKQEIIKITEQ 

LEEAINNGDFEAYTKICDPGLTSFEPEALGNLVEG 

MDFHKFYFENLLSKNSKPIHTTILNPHVHVIGED 

AACIAYIRLTQYIDGQGRPRTSQSEETRVWHRRD 

GKWLNVHYHCSGAPAAPLQ 


3088 


A 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDFAE 

QLKWSAELARLGESIMDGKQGGMDGSKPAGPR 

DFPGIRLLSNPLMGDAVSDWSPMHEAAIHGHQL 

SLRNLISQGWAVNIITADHVSPLHEACLGGHLSC 

VKILLKHGAQVNGVTADWHTPLFNACVSGSWD 

CVNLLLQHGASVQPESDLASPIHEAARRGHVEC 

VNSLIAYGGNIDHKISHLGTPLYLACENQQRACV 

KKLLESGADVNQGKGQDSPLHAVARTASEELAC 

LLMDFGADTQAKNAEGKRPVELVPPESPLAQLF 

LEREGPPSLMQLCRLRIRKCFGIQQHHKITKLVLP 

EDLKQFLLHL 


3089 


A 


73 


432 


DMAGLMTIVTSLLFLGVCAHHIIPTGSVVLPSPCC 
MFFVSKRIPENRVVSYQLSSRSTCLKAGVIFTTKK 
GQQFCGDPKQEWVQRYMKNLDAKQKKASPRA 
RAVAVKGPVQRYPGNQTTC 


3090 


A 


4627 


611 


LMEAGGGGGALPAGVETMVLTLGESAVPVLVGR 

RFLSLSAADGSDGSHDSWDVERVAEWPWLSGTI 

RAVSHTDVTKKDLKVCVEFDGESWRKRRWIEV 

YSLLRRAFLVEHNLVLAERKSPEISERTVQWPAIT 

YKPLLDKAGLGSITSVRFLGDQQRVFLSKDLLKP 

IQDVNSLRLSLTDNQIVSKEFQALIVKHLDESHLL 

KGDKNLVGSEVKIYSLDPSTQWFSATVVNGNPA 

SKTLQVNCEEIPALKIVDPSLIHVEVVHDNL VTC 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid cf.nupnri* /A=Alonin* f^/"Hr«foiti» n — a rno^* a ml A 
r&uiiiivi auu actjucinc yrx /vim ill lie [CI HC, 1/— /VSpamC /VCld, 

E=Glutamic Acid, F=PhenylaIanine, G=Glycine, HNHistidine, 
I=Isole urine, K~Lysine, l>Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GNSARIGAVKRKSSENNGTLVSKQAKSCSEASPS 

MCPVQSVPTTVFKEILLGCTAATPPSKDPRQQST 

PQAANSPPNLGAKIPQGCHKQSLPEEISSCLNTKS 

EALRTKPDVCKAGLLSKSSQIGTGDLKILTEPKGS 

CTQPKTNTDQENRLESVPQALTGLPKECLPTKAS 

SKAELEIANPPELQKHLEHAPSPSDVSNAPEVKA 

GVNSDSPNNCSGKKVEPSALACRSQNLKESSVK 

VDNESCCSRSNNKIQNAPSRKSX^TDPAKLKKLQ 

QSGEAFVQDDSCVNIVAQLPKCRECRLDSLRKD 

KE(^KDSPWCRFFHFRRLQFNKHGVLRVEGFLT 

PNKYDNEAIGLWLPLTBCNWGmLDTAKYIIANI 

GDHFCQMVISEKEAMSTIEPHRQVAWKRAVKG 

X^MCDVCDTTIFNIJHWCPRCGFGVCVDCrm 

MKRKNCQQGAAYKTFSWLKCVKSQIHEPENLM 

PTQIIPGKALYDVGDIVHSVRAKWGIKANCPCSN 

RQFKLFSKPASKEDLKQTSLAGEKPTLGAVLQQ 

NPSVLEPAAVGGEAASKPAGSMKPACPASTSPLN 

WLADLTSGNVNKENKEKQPTMPILKNEIKCLPPL 

PPLSKSSTVLHTFNSTELTPVSNNNSGFLRNLLNSS 

TGKTENGLKNTPKILDDIFASLVQNKTTSDLSKR 

P<^LTIKPSILGFDTPHYWLCDNRLLCLQDPNNK 

SNWNVFRECWKQGQPVMVSGVHHKLNSELWK 

PESFRKEFGEQEVDLVNCRTNEIITGATVGDFWD 

GFEDWNRLKNEKEPMVLKIiODWPPGEDFRDM 

MPSRFDDLMANIPLPEYTRRDGKLNLASRLPNYF 

VRPDLGPKMYNAYGLriTEDRKYGTTNLHLDVS 

DAANVMVYVGIPKGQCEQEEEVLKT1QDGDSDE 

LTIKRFIEGKEKPGALWrnYAAKDTEKIREFLKK 

VSEEQGQENPADHDPIHDQSWYLDRSLRKRLHQ 

EYGVQGWAIVQFLGDWFIPAGAPHQVHNLYSC 

1KVAEDFVSPEHVKHCFWL1XJEFRYLSQTHTNHE 

DKLQVKNVIYHAVKDAVAMLKASESSFGKP 


3091. 


A 


97 


1838 


KRGARRGGWKRKMPSTDLLMLKAFEPYLEILEV 

YSTKAKNYWGHCTKYEPWQLIAWSVVWTLLI 

VWGYEFWQPESLWSRFKKKCFKLTRKMPIIGRK 

IQDKLNKTKDDISKNMSFLKVDKEYVKALPSQG 

LSSSAVLEKLKEYSSMDAFWQEGRASGTVYSGE 

EKLTELLVKAYGDFAWSNPLHPDIFPGLRKIEAEI 

VRIACSLFNGGPDSCGCVTSGGTESILMACKAYR 

DLAFEKGIKTPEIVAPQSAHAAFNKAASYFGMKI 

WVPLTKMMEVDVRAMRRAISRNTAMLVCSTP 

QFPHGVIDPVPEVAKLAVKYKIPLHVDACLGGFL 

IVFMEKAGYPLEHPFDFRVKGVTSrSADTHKYGY 

APKGSSLVLYSDKKYRNYQFFVDTDWQGGIYAS 

PTIAGSRPGGISAACWAALMHFGENGYVEATKQI 

IKTARFLKSELENKGIFVFGNPQLSVIALGSRDFD 

IYRLS^MTAKGWNLNQLQFPPSIHFCrrLLHAR 

KRVAJQFLKDIRESVTQIMKNPKAKTTGMGAIYG 
MAOTTVDRNMGA FT VPT n^T Y^Trnvmricn 

MNGSPKPH 


3092 


A 


79 


2652 


IX^QNSPEDWVNFSSEKQKRYPWYWTGRKLRSE 

RAMKIQKKLTGCSRLMLLCLSLELLLEAGAGNIH 

YSVPEETDKGSFVGMAKDLGLQPQELAJXjGVRI 

VSRGRMPLFALNPRSGSLITARRIDREELCAQSM 

PCLVSrTvIILVEDKMKLFPVEVElTDrNDNTrXJ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A-AJanine C=Cysteine, D^Aspartic Add, 
E=GIutamic Add, F=Pbenylalanine, OGiydne, H=Hlstidine, 
I»lsoleudne, KpLysioe, L=Learine, M«MethIonine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S-Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
XKJnknown, *=<Stop codon, /^possible nucleotide deletion, 
V=possibIe nudeotide insertion 










EELEFKMNEITTPGTRVSLPFGQDLDVGMNSLQS 

YQLSSNPHFSLDVQQGADGPQHPEMVLQSPLDR 

EEEAVHHLILTASDGGEPVRSGTLRIYIQWDAN 

DNPPAFTQAQYHINVPENVPLGTQLLMVNATDP 

DEGANGEVTYSFHNVDHRVAQIFRLDSYTGEISN 

KEPLDFEEYKMYSMEVQAQDGAGLMAKVKVLI 

KVLDVNDNAPEVTITSVTTAVPENFPPGTIIALISV 

HDQDSGDNGYTTCFIPGNLPFKLEKLVDNYYRL 

VTERTLDRELISGYNITITAIDQGTPALSTETHISL 

LVTDINDNSPVFHQDSYSAYIPENNPRGASIFSVR 

AHDLDSNENAQITYSLIEDTIQGAPLSAYLSINSD 

TGVLYALRSFDYEQFRDMQLKVMARDSGDPPLS 

SNVSLSLFLLDQNDNAPEILYPALPTDGSTGVEL 

APRSAEPGYLVTKVVAVDRDSGQNAWLSYRLL 

KASEPGLFSVGLHTGEVRTARALLDRDALKQSL 

WAVQDHGQPPLSATVTLTVAVADRIPDILADLG 

SLEPSAKPNDSDLTLYLVVAEAAVSCVFLAFVrV 

LLAHRLRRWHKSRLLQASGGGLASTPGSHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLIFPQPNYAD 

TLISQESCEKKGFLSAPQSLLEDKKEPFSQVNFCD 

ECISYLEKNNS 


3093 


A 


1 


3868 


PPDNQKLGLLEALLKIGDWQHAQNIMDQMPPYY 

AASHKLIALAICKLIH3TIEPLYRSVTSWAVDHAG 

FLESDPCDSTVGHLLSRVGVPKGAKGSPVNALQ 

NKRAPKQAESFEDLRRDVFNMFCYLGPHLSHDPI 

LFAKVVRIGKSFMKEFQSDGSKQEDKEKTEVTLS 

CLLSITDQVLLPSLSLMDCNACMSEELWGMFKT 

FPYQHRYRLYGQWKNETYNSHPLLVKVKAQTID 

RAKYIMKRLTKENVKPSGRQIGKLSHSNPTILFD 

YVCFEILSQIQKYDNLITPVVDSLKYLTSLNYDVL 

ACILSNCIIEALANPEKERMKHDDTT1SSWLQSLA 

SFCGAVFRKYPBDLAGLLQYVANQLKAGKSFDL 

LILKEWQKMAGIEITEEMTMEQLEAMTGGEQL 

KAEGGYFGQIRNTKKSSQRLKDALLDHDLALPL 

CLLMAQQRNGVIFQEGGEKHLKLVGBCLYDQCH 

DTLVQFGGrXASNLSTEDYIKRVPSIDVLCNEFHT 

PHDAAFFLSRPMYAHHISSKYDELKKSEKGSKQ 

QHKVHKYITSCEMVMAPVHEAVVSLHVSKVWD 

DISPQFYATFWSLTMYDLAVPHTSYEREVNKLK 

VQMKAIDDNQEMPPWKKKKEKERCTALQDKLL 

EEEKKQMEHVQRVLQRLKLEKDNWLLAKSTKN 

ETITKFLQLCIFPRCIFSAIDAVYCARFVELVHQQ 

KTPNFSTLLCYDRVFSDIIYTVASCTENEASRYGR 

FLCCMLETVTRWHSDRATYEKECGNYPGFLTEL 

RATGFDGGNKADQLDYENFRHWHKWHYKLT 

KASVHCLETGEYTH1RMLIVLTKILPWYPKVLNL 

GQALERRVHKICQEEICEKRPDLYALAMGYSGQL 

KSRKSYMIPENEFHHKDPPPRNAVASVQNGPGG 

GPSSSSIGSASKSDESSTEETDKSRERSQCGVKAV 

NKASSTTPKGNSSNGNSGSNSNKAVKENDKEKG 

KEKEKEKKEKTPATTPEARVLGKDGKEKPKEER 

PNKDEKARETKERTPKSDKEKEKFKKEEKAKDE 

KFKTTVPNAESKSTQEREREKEPSRERDIAKEMK 

SKENVKGGEKTPVSGSLKSPVPRSDPEPEREQKR 

RKTOTHPSPSHSSTVKDSUELKESSAKLYINHTPP 
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SEQ DD 
NO: 


Method 


beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


n cuicieu cnu 

nucleotide 

location 

corresponding 

to last amino 

add residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G-Glycine, H^HUtidine, 
I=Isoleudne, K-Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nudeotide insertion 










PLSKSKEREMDKKDLDKSRERSREREKKDEKDR 

KERKRDHSNNDREWPDLTKRRKEENGTMGVSK 

HKSESPCESPYPNEKDKEKNKSKSSGKEKGSDSF 

KSEKMDKISSGGKKESRHDKEKBBKKEKRDSSGG 

KEEKKHHKSSDKHR 


3094 


A 


2 


891 


AMLGTREPSRRGAGAVQAEVSERLAMAGPQQQ 

PPYLHLAELTASQFLEIWKHFDADGNGYBEGKEL 

ENFFQELEKARKGSGMMSKSDNFGEKMKEFMQ 

KYDKNSDGKIEMAELAQILPTEENFLLCFRQHVG 

SSAEFMEAWRKYDTDRSGYIEANELKGFLSDLL 

KKANI^YDEPKLQEYTQTILRMFDLNGDGKLGL 

SEMSRLLPVQENFLLKFQGMKLTSEEFNAIFTFY 

DKDRSGYIDEHELDALLKDLYEKNKKEMNIQQL 

TNYRKSVMSLAEAGKLYRKDLEIVLCSEPPM 


3095 


A 


1685 


700 


RRPTGRPGALGAPAAGRVGMPLHVKWPFPAVPP 

LTWTLASSVVMGLVGTYSCFWTKYMNHLTVHN 

REVLYELIEKRGPATPLITVSNHQSCMDDPHLWG 

ILKLRHIWNLKLMRWTPAAADICFTKELHSHFFS 

LGKCVPVCRGAEFFQAENEGKGVLDTGRHMPG 

AGKRREKGDGVYQKGMDFILEKLNHGDWVHIF 

PEGKVNMSSEFLRFKWGIGRLIAECHLNPIILPLW 

HVGMNDVLPNSPPYFPRFGQKITVLIGKPFSALP 

VLERLRAENKSAWMRKALTDFIQEEFQHLKTQ 

AEQLHNHLQAWEIGLACCLLDSWPAQSWG 


3096 


A 


6642 


4022 


FVPGLREPQWEPAQPSATMSAPSEEEEYARLVM 

EAQPEWLRAEVKRLSHELAETTREKIQAAEYGL 

AVLEEKHQLKLQFEELEVDYEAIRSEMEQLKEAF 

GQAHTOHKKVAADGESREESLIQESASKEQYYV 

RKVLELQTELKQLRNVLTNTQSENERLASVAQE 

LKEINQNVEIQRGRLRDDIKEYKFREARLLQDYS 

ELEEENISLQKQVSVLRQNQVEFEGLKHEIKRLE 

EETEYLNSQLEDAJRLKEISERQLEEALETLKTER 

EQKNSLRKELSHYMSINDSFYTSHLHVSLDGLKF 

SDDAAEPNNDAEALVNGFEHGGLAKLPLDNKTS 

TPKKEGLAPPSPSLVSDLLSELNISEIQKLKQQLM 

QMEREKAGLLATLQDTQKQLEHTRGSLSEQQEK 

VTRLTENLSALRRLQASKERQTALDNEKDRDSH 

EDGDYYEVDINGPEILACKYHVAVAEAGELREQ 

LKALRSTHEAREAQHAEEKGRYEAEGQALTEKV 

SLLEKASRQDRELLARLEKELKKVSDVAGETQG 

SLSVAQDELVTFSEELANLYHHVCMCNNETPNR 

VMLDYYREGQGGAGRTSPGGRTSPEARGRRSPI 

LLPKGLLAPEAGRADGGTGDSSPSPGSSLPSPLSD 

PRREPMNIYNLIAIIRDQIKmQAAVDRTTELSRQ 

RIASQELGPAVDKDKEALMEEILKLKSLLSTKRE 

QITTLRTVLKANKQTAEVALANLKSKYENEKAM 

VTETMMKLRNELKALKEDAATFSSLRAMFATRC 

DEYITQLDEMQRQLAAAEDEKKTLNSLLRMAIQ 

C\TS"l AT TOUT T7T T TJT rMJT3/^T*DT>^l> a v a a nvTirn a 

TPSVSHTCACASDRAEGTGLANQVFCSEKHSIYC 
D 


3097 


A 


1 


879 


MVKWPATRGNLPRSQLTGTHQHCQPREPKTTA 
SERLRRRPRATARLRAHAAPPEPPLAVFAPPSDR 
KELIJVIJ>VACDPVIASVMSWVQAASLIQGPGDK 
GDVFDEEADESLLAQREWQSNMQRRVKEGYRD 
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SEQ1D 

tSXJ. 


Method 


Predicted 

H«*t i n ni no 

ocginujag 
nucleotide 
location 
corresponding 
to first amino 
acid residue or 
peptide 
sequence 


Predicted end 

nnrlmtlflft 

UUUvvUUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanioe OCystdne, D=Aspartic Add, 
E=Clntamlc Add, ^Phenylalanine, G=€rydne, H=HisHdine, 
I^Isolcudne, K=Lysine, L^Leudne, M^Methionine, 
N=»Asparagine, P^Proline, Q=G lata mint, R=Arginine, S=Serine, 
T-Threonine, V-Valine, W«Tryptophan, Y=Tyrosine, 
X=tlnknown, *«Stop codoo, /"possible nudeotide deletion, 
\=possiblc nudeotide insertion 










GIDAGKAVTLQQGFNQGYKKGAEVILNYGRLRG 
TLSALl^WCHLHNNNSTLINKINNLLDAVGQCEE 
YVLKHLKSITPPSHVVDLLDSIEDMDLCHVVPAE 
KKIDEAKDERLCENNAEFNKNCSKSHSGIDCSYV 
ECCRTQEHAHSGKPKPHMDFGTDSQF 


3098 


A 


2 


505 


GAATLLRSASSAARKAAEAEQVWLHLHRYLSA 

DRRVLGLREWGRPASERECSLCQRLKRELNMGD 

VEKGKKinMKCSQCHTVEKGGKHKTGPNLHGL 

FGRKTGQAPGYSYTAANKNKGnWGEDTLMEYL 

ENPKKYIPGTKMn^GIKKKEERADLIAYLKKAT 

NE 


3099 


A 


144 i 


1386 


WAVGQARSFPSHPRMSSWIWSRRWSPSVALRVT 

CTSTSSQRWTVLALSKPGSQQQVSMHTPAPGPPT 

AGHTEPPSEPPRRARVAKYRAKFDPRVTAKYD1K 

ALIGRGSFSRWRVEHRATRQPYAIKMBETKYRE 

GREVCESELRVLRRVRHANIIQLVEVFETQERVY 

MVMELATGGELFDRJIAKGSFTERDATRVLQMV 

LDGVRYLHALGITHRDLKPENLLYYHPGTDSKIII 

TDFGLASARKKGDDCLMKTTCGTPEYIAPEVLV 

RKPYTNSVDMWALGVIAYILLSGTMPFEDDNRT 

RLYRQILRGKYSYSGEPWPSVSNLAKDFIDRLLT 

VDPG ARMTALQ ALRHP WV VS MAASS SMKNLHR 

SISQNLLKRASSRCQSTKSAQSTRSSRSTRSNKSR 

RVRERELREL 


3100 


A , 


3 


1500 


ARWNGRWVQVPAWPGPGCGTNASGERQRQLPR 

AWRPVGRTLGSEPIALAWSPPLYLFPIPLPSWAVS 

QPTPTLGTMFADLDYDDEEDKLGIPTVPGKVTLQ 

KDAQNLIGISIGGGAQYCPCLYIVQVFDNTPAAL 

DGTVAAGDEITGVNGRSIKGKTKVEVAKMIQEV 

KGEVTIHYNKLQADPKQGMSLDIVLKKVKHRLV 

ENMSSGTADALGLSRAILCNDGLVKRLEELERTA 

ELYKGMTEHTKKLLRAFYELSQTHRGNGIPQSC 

AFGDVFSVIGVREPQPAASEAFVKFADAHRSIEK 

FGIRLLKTIKPMLTDLNTYLNKAIPDTRLTIKKYL 

DVKFEYLSYCLKVKEMDDEEYSCIALGEPLYRV 

STGNYEYRLILRCRQEARARFSQMRKDVLEKME 

LLDQKHVQDIVFQLQRLVSTMSKYYNDCYAVLR 

DADVFPDEVDLAHTTLAYGLNQEEFTDGEEEEEE 

EDTAAGEPSRDTRGAAGPLDKGGSWCDS 


3101 


A 


1173 


197 


QGMDSKQQCVKLNDGHFMPVLGFGTYAPPEVP 

RSKALEVTKLAIEAGFRHIDSAHLYNNEEQVGLA 

IRSKIADGSVKREDIFYTSKLWSTFHRPELVRPAL 

ENSLKKAQLDYVDLYLIHSPMSLKPGEELSPTDE 

NGKVIFDIVDLCTTWEAMEKCKDAGLAKSIGVS 

NFKRRQLEMILNKPGLKYKPVCNQVECHPYFNR 

SKLLDFCKSKDIVLVAYSALGSQRDKRWVDPNS 

PVLLEDPVLCALAKKHKRTPALIALRYQLQRGV 

VVLAKSYNEQRIRQNVQVFEFQLTAEDMKAIDG 

LDRNLHYFNSDSFASHPNYPYSDEY 


3102 


A 


144 


1098 


EQPRPPPCGRRPLPLGSAPCRVRLGRAPRQAPAM 

SMLPSFGFTQEQVACVCEVLQQGGNLERLGRFL 

WSLPACDHUKNESVLKAKAWAFHRGNFREL 

YKILESHQFSPHNHPKLQQLWLKAHYVEAEKLR 

GRPLGAVGKYRVRQKFPLPRTIWDGEETSYCFK 

EKSRGVLREWYAHNPYPSPREKRELAEATGLTT 
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SEQ ID 
NO: 


Method 


Predicted 
begin oing 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamtc Acid, F=Phenylalanine, G=G!ycine, H=Histidinc, 
I=Iso!eucine, K-Lysine, L=Leudne, M=Methionine, 
N=<Asparagine, ^Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /= possible nucleotide deletion, 
\-possible nucleotide insertion 










TQVSNWFKNRRQRDRAAEAKERENTENNNSSSN 
KQNQLSPLEGGKPLMSSSEEEFSPPQSPDQNSVLL 
LQGNMGHARSSNYSLPGLTASQPSHGLQTHQHQ 
LQDSLLGPLTSSLVDLGS 


3103 


A 


111 


1582 


LVYSWGCHIMADNDTDRNQTEKLLKRVRELEQ 

EVQRLKKEQAKNKEDSNIRENSSGAGKTKRAFD 

FSAHGRRHVALRMYMGWGY(^FASQENTNNT1 

EEKLFEALTKTRLVESRQTSNYHRCGRTDKGVS 

AFGQVISLDLRSQFPRGRDSEDFNVKEEANAAAE 

EIRYTHILNRVLPPDIRILAWAPVEPSFSARFSCLE 

RTYRYFFPRADIJ)IVTMDYAAQKYVGTHDFRNL 

CKMDVANGVINFQRHLSAQVQLVGQSPGEGRW 

QEPFQLCQFEVTGQAFLYHQVRCMMAILFLIGQ 

GMEKPEIIDELLNIEKNPQKPQYSMAVEFPLVLY 

DCKFENVKWIYDQEAQEFNITHLQQLWANHAV 

KTHMLYSMLQGLDTVPWCGIGPKMDGMTEWG 

NVKPSVIKQTSAFVEGVKMRTYKPLMDRPKCQG 

LESRIQHFVRRGRIEHPHLFHEEETKAKRDCNDT 

LEEDNTNLETPTKRVCVDTEIKSII 


3104 


A 


227 


1519 


VTLIKMNAMLETPELPAVFDGVKLAAVAAVLYV 

IVRCLNLKSPTAPPDLYFQDSGLSRFLLKSCPLLT 

KEYIPPLIWGKSGfflQTALYGKMGRVRSPHPYGH 

RKFITMSDGATSTFDLFEPLAEHCVGDDITMVICP 

GIANHSEKQYIRTFVDYAQKNGYRCAVLNHLGA 

LPNIELTSPRMFTYGCTWEFGAMVNYIKKTYPLT 

QLVVVGFSLGGNIVCKYLGETQANQEKVLCCVS 

VCQGYSALRAQETFMQWDQCRRFYNFLMADN 

MKKIILSHRQALFGDHVKBCPQSLEDTDLSRLYTA 

TSLMQIDDNVMRKFHGYNSLKEYYEEESCMRYL 

HRIYVPLMLVNAADDPLVHESLLTIPKSLSEBCRE 

NVMFVLPLHGGHLGFFEGSVLFPEPLTWMDKLV 

VEYANAICQWERNKLQCSDTEQVEADLE 


3105 


A 


1 


1251 


MGLLLMILASAVLGSFLTLLAQFFLLYRRQPEPP 

ADEAARAGEGFRYIKPVPGLLLREYLYGGGRDE 

EPSGAAPEGGATPTAAPETPAPPTRETCYFLNATI 

LFLFRELRDTALTRRWVTKKIKVEFEELLQTKTA 

GRLLEGLSLRDVFLGETVPFIKTIRLVRPWPSAT 

GEPDGPEGEALPAACPEELAFEAEVEYNGGFHLA 

IDVDLVFGKSAYLFVKLSRWGRLRLVFTRVPFT 

HWFFSFVEDPLIDFEVRSQFEGRPMPQLTSnVNQ 

LKKIIKRKHTLPNYKIRFKPFFPYQTLQGFEEDEE 

HlfflQQWALTEGRLKVTLLECSRLLIFGSYDREA 

NVHCTLELSSSVWEEKQRSSIKTGTISLTAVFMG 

WHRVSEAFPGLWYKLLVDLPFWGLEDGGPLLT 

VPLRQCPG 


3106 


A 


972 


468 


MAAAGAGRLRRVASALLLRSPRLPARELSAPAR 

LYHKKVVDHYENPRNVGSLDKTSKNVGTGLVG 

APACGDVMKLQIQVDEKGKIVDARFKTFGCGSA 

IASSSLATEWVKGKTVEEALTIKNTDIAKELCLPP 

VTQ^HCSMIAlEDAIKAALADYKLKQEPKKGEAE 

KK 


3107 


A 


106 


1221 


TCQDVRSVFSLVRANIFGEESTAGAGWHREEDM 
RKELQLSLSVTLLLVCGFLYQFTLKSSCLFCLPSF 
KSHQGLEALLSHRRGIVFLETSERMEPPHLVSCS 
VESAAKIYPEWPWFFMKGLTDSTPMPSNSTYPA 
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seq n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucicouue 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Acid, 

FcTliitnmi* AfiA CrsPtiAnvl alanine (IrTlvMn* HsTltetfrlin* 

I=IsoIeudne, K=Lysine, L=Leutine, ^Methionine, 
N=>Asparagine, P=Proline, Q=G1ntamlne, R»Arglnine, S= 3 Serine, 
T=Threomne, V»Valine, W»Tryptophan, Y«Tyrosine, 
X^Unknown, *=Stop codon,/=possib!e nucleotide deletion, 
V=possible nndeotide insertion 










FSFLSAIDNVFLFPLDMKRLLEDTPLFSWYNQINA 

SAERNWLHISSDASRLAIIWKYGGIYMDTDVISIR 

PIPEENFLAAQASRYSSNG1FGFLPHHPFLWECMB 

Nr^HYNSAIWGNQGPELMTRMLRVWCKLEDF 

QEVSDLRCLNISFLHPQRFYPISYREWRRYYEVW 

DTEPSFNVSYALHLWNHMNQEGRAVIRGSNTLV 

ENLYRKHCPRTYRDLIKGPEGSVTGELGPGNK 


3108 


A 


1612 


839 


EVALFCFEMAAGMYLEHYLDSIENLPFELQRNFQ 

LMRDLDQRTEDLKAEIDKLATEYMSSARSLSSEE 

KLALLKQIQEAYGKCKEFGDDKVQLAMQTYEM 

VDKHIRRLDTDLARFEADLKEKQIESSDYDSSSS 

KGKKKGRTQKEKKAARARSKGKNSDEEAPKTA 

QKKLKLVRTSPEYGMPSVTFGSVHPSDVLDMPV 

DPNEPTYCLCHQVSYGEMIGCDNPDCSIEWFHFA 

CVGLTTKPRGKWFCPRCSQERKKK 


3109 


A 


1 


2613 


MVAVRAAGPREGASQDEAGTVWAPMTGCPCQC 

RPGPSWLLVDTLEPETAYPVQRPGPEQAGNQRL . 

QMKRAQFGPHDWLSLPVPPGPSWLLVDTLEPET 

AYQFSVLAQNKLGTSAFSEWTVNTLAFPITTPEP 

LVLVTPPRCLIANRTQQGVLLSWLPPANHSFPIDR 

YIMEFRVAERWELLDDGIPGTEGEFFAKDLSQDT 

WYEFRVLAVMQDLISEPSNIAGVSSTDIFPQPDLT 

EDGLARPVLAGIVATICFLAAAILFSTLAACFVNK 

QRKRKLKRKKDPPLSriHCRKSLESPLSSGKVSPE 

SIRTLRAPSESSDDQGQPAAKRMLSPTREKELSL 

YKKTKRAIS SKK YS V AKAEAE AEATTPIELISRGP 

DGRFVMDPAEMEPSLKSRRffiGFPFAEETDMWE 

FRQSDEENEDPLVPTSVAALKSQLTPLSSSQESYL 

PPPAYSPRFQPRGLEGPGGLEGRLQATGQARPPA 

PRPFHHGQYYGYLSSSSPGEVEPPPFYVPEVGSPL 

SSVMSSPPLPTEGPFGHPTBPEENGENASNSTLPLT 

QTPTGGRSPEPWGRPEFPFGGLETPAMMFPHQLP 

PCDVPESLQPKAGLPRGLPPTSLQVPAAYPGILSL 

EAPKGWAGKSPGRGPVPAPPAAKWQDRPMQPL 

VSQGQLRHTSQGMGIPVLPYPEPAEPGAHGGPST 

FGLDTRWYEPQPRPRPSPRQARRAEPSLHQWLQ 

PSRLSPLTQSPLSSRTGSPELAARARPRPGLLQQA 

EMSEITLQPPAAVSFSRKSTPSTGSPSQSSRSGSPS 

YRPAMGFTTLATGYPSPPPGPAPAGPGDSLDVFG 

QTPSPRRTGEELLRPETPPPTLPTLGKLRRDRPAP 

ATSPPERALSKL 


3110 


A 


88 


924 


ILGSRTMSLTNTKTGFSVKDILDLPDTNDEEGSV 

AEGPEEENEGPEPAKRAGPLGQGALDAVQSLPL 

KNPFYDSSDNPYTRWLASTEGLQYSLHGLAAGA 

PPQDSSSKSPEPSADESPDNDKETPGGGGDAGKK 

RKRRVLFSKAQTYELERRFRQQRYLSAPEREHLA 

SLIRLTPTQVKIWFQNHRYKMKRARAEKGMEVT 

PLPSPRRVAVPVLVRDGKPCHALKAQDLAAATF 

QAGIPFSAYSAQSLQHMQYNAQYSSASTPQYPT 

AHPLVQAQQWTW 


3111 


A 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRLLH 
GTTLPGGNQRELARQKNMKKQSDSVKGKRRDD 
GLSAAARKQRDSTPRDSEIMQQKQKKANEKKEE 
PK 


3112 


A 


3641 


1555 


APMLQIHHFSFKLIFQNIHKSKFISQRLSQNADST 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E-Glutamic Add, F=Pbenylalanine, G=Glycine, H-Histidine, 
l s Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=0*ryptophan, Y=Tyrosine, 
X»Unknown, *«Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










RHTNLSNTHYSDLIVWNCCLFFRNWCNEFFLKS 

CHFAQEREGSGDLCNSRAEKTKSAACVIFRRFPV 

APLIPYPLITKEDINA1EMEEDKRDLISREISKFRDT 

HKKLEEEKGKKEKERQEIEKERRERERERERERE 

RREREREREREREREKEKERERERERDRDRDRTK 

ERDRDRDRERDRDRDRERSSDRNKDRSRSREKS 

RDRERERERERERERERERERERERERERERERE 

REREKDKKRDREEDEEDAYERRKLERKLREKEA 

AYQERIJCNWEIRERKKTREYEKEAEREEERRRE 

MAKEAKRLKEFLEDYDDDRDDPKYYRGSALQK 

RLRDREKEMEADERDRKREKEELEEIRQRLLAE 

GHPDPDAELQRMEQEAERRRQPQIKQEPESEEEE 

EEKQEKEEKREEPMEEEEEPEQKPCLKPTLRPISS 

A PQV CCA Cn\T A TPXITDnr* T7 C Dpn ¥1 rDUCXTO DnAA 
/vro V ooAoulNA 1 rlN 1 rUUlior COlllJ'rlriNoPJ-K^C^ 

QPEEHRPKIGLSLKLGASNSPGQPNSVKRKKLPV 

DSVFNKFEDEDSDDVPRKRKLVPLDYGEDDKNA 

TKGTVNTEEKRKHIKSLIEKIPTAKPELFAYPLDW 

SIVDSILMERRIRPWINKKIIEYIGEEEATLVDLVC 

SKVMAHSPPQSILDDVAMVLDEEAEVFIVKMWR 

LLIYETEAKKIGLVK 


3113 


A 


I 




NILKMTTPNKTPPGADPKQLERTGTVREIGSQAV 
WSLSSCKPGFGVDQLRDDNLETYWQSDGSQPHL 
VNIQFRRKTTVKTLCIYADYKSDESYTPSKISVRV 
G>O^FHM^EIRQLELVEPSGWIHVPLTDNHKKPT 
RTFMIQIAVLANHQNGRDTHMRQIKIYTPVEESSI 
GKFPRCTTIDFMMYRSIR 


3114 


A 


1 


1613 


MTSKEESRRQQPTAGPAGQGKLPSPSEPQLPTPP 

TRSLHHFRRPLSPSREAQAHIAPSSELHLPQSQSA 

GPPPLGAGTEVELVVPGRDEGSRGALPGSSGVKF 

VWRKrVRFPVSDQVRTLSISRLMRRLLEMMQTL 

VQFHGWRSLLGRTLGTIMNTMYVMMAQILRSH 

LIKATVIPhniVKMLPYFGIIRNRMMSTHKSKKK^ 

REYYRLLNVEEGCSADEVRESFHKXAKQYHPDS 

GSNTADSATFIRIEKAYRKVLSHVIEQTNASQSK 

GEEEEDVEKFKYKTPQHRHYLSFEGIGFGTPTQR 

PVHVT?OT7P A HO A ATJ/M/TVyTDWwr'WT r\c>fx\rr?T%r\c* 
Jcivn X isXlr xsJ\UKJ\J\cXl " ME * v^V^-lA^x Y* Pl^S 

VIVKNIRQSKQQKITQAIERLVEDLIQESMAKGDF 

DNLSGKGKPLKKFSDCSYIDPMTHNLNRILIDNG 

YQPEWILKQKEISDTIEQLREAILVSRKKLGNPMT 

PTEBCKQWNHVCEQFQENIRKLNKRINDFNLIVPI 

LTRQKVHFDAQKEIVRAQKIYETLIKTKEVTDRN 

PNNLDQGEGEKTPEIKKGFLNLMDLVEIY 


3115 


A 


1 


2036 


FRHRCGCLSYCRSRRGIRRVEPLRRARARVGPRF 

RPLCRMEHRSNFKSNLHKVYQAIEEADFFAIDGE 

FSGISDGPSVSALTNGFDTPEERYQKLKKHSMDF 

LLFQFGLCTFKYDYTDSKYITKSFNFYVFPKPFNR 

SSPDVKFVCQSSSIDFLASQGFDFNKGFRKGIPYL 

NQEEERQLREQYDEKRSQANGAGALSYVSPNTS 

KCPVTIPEDQKKFmQWEKIEDLLQSEENKNLDL 

EPCTGFQRKLIYQTLSWKYPKGIHVETLETEKKE 

RYIVISKVDEEERKRREQQKHAKEQEELNDAVG 

FSRVIHAIANSGKLVIGHNMLLDVMHTVHQFYC 

PLPADLSEFKEMTTCVFPRLLDTKLMASTQPFKD 

nNNTSLAELEKRLKETPFNPPKVESAEGFPSYDT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alaninc OCysteine, D=Aspartic Acid, 

tr-zTln+nmir A #4(1 FcPtif nvlnlnnlnp f^sl^lvrin* HsfffcHriine. 
E^vrlUuimiC /\OUf r r ucujittiu uiuCf ir^iiyuaCi n^iuoiiuiuc, 

I=Isoleucine, K=Lysine, L=L«ucine, ^"Methionine, 
N=Asparagine, PHProline, Q=Glutnmine, R»Arglnioe, S=Serine, 
T«Threonlne, V=Valine, W=Tryptophan, Y=»Tyroslne, 
X=Unknown, *=Stop eodon, ^possible nucleotide deletion, 
\= possible nucleotide insertion 










ASEQLHEAGYDAYITGLCFISMANYLGSFLSPPKI 
HVSARSKLIEPFTT^KLFIMRVNEDIPYLNLEGPDL 
QPKRDrTVnJrTVTFPKEWKTSDLYQLFSAFGNlQIS 
WIDDTSAFVSLSQPEQVKIAVNTSKYAESYRIQT 
YAEYMGRKQEEKQIKRKWTEDSWKEADSKRLN 
PQCIPYTLQNHYYRNNSFTAPSTVGKRNLSPSQE 
EAGLEDGVSGEISDTELEQTDSCAEPLSEGRKKA 
KKLKRMKKELSPAGSISKNSPATLFEVPDTW | 


3116 


A 


3 


1443 


TREAPMALAVAPWGRQWEEARALGRAVRMLQ 

RLEEQCVDPRLSVSPPSLRDLLPRTAQLLREVAH 

SRRAAGGGGPGGPGGSGDFLLIYLANLEAKSRQ 

VAALLPPRGRRSANDELFRAGSRLRRQLAKLAII 

FSHMHAELrL\LFPGGKYCGHMYQLTKAPAHTF 

WRESCGARCVLPWAEFESLLGTCHPVEPGCTAL 

ALRTTIDLTCSGHVSIFEFDVFTRLFQPWPTLLKN 

WQLLAVNHPGYMAFLTYDEVQERLQACRDKPG 

SYIFRPSCTRLGQWAIGYVSSDGSILQTBPANKPLS 

QVLLEGQKDGFYLYPDGKTHNPDLTELGQAEPQ 

QRIHVSEEQLQLYWAMDSTFELCKICAESNKDV 

KIEPCGHLLCSCCLAAWQHSDSQTCPFCRCEIKG 

WEAVSIYQFHGQATAEDSGNSSDQEGRELELGQ 

VPLSAPPLPPRPDLPPRKPRNAQPKVRLLKGNSPP 

AALGPQDPAPA 


3117 


A 


296 


3547 


ERHSSPLLQHILTHALMRNKKHSNNWLAQHWF 

QSSIILCFSPVGRTLRVRARKFPAIVNCTAIDWFH 

AWPQEALVSVSRRFIEETKGIEPVHKDSISLFMAH 

VHTTVNEMSTRYYQNERRHNYTTPKSFLEQISLF 

KNLLKKKQNEVSEKKERLVNGIQKLKTTASQVG 

DLKARLASQEAELQLRNHDAEALITKIGLQTEKV 

SREKTIADAEERKVTAIQTEVFQKQRECEADLLK 

AEPALVAATAALNTLNRVNLSELKAFPNPPIAVT 

NVTAAVMVLLAPRGRVPBCDRSWKAAKVFMGK 

VDDFLQALINYDKEHIPENCLKVVNEHYLKDPEF 

NPNLIRTKSFAAAGLCAWVINIIKFYEVYCDVEP 

KRQALAQANLELAAATEKLEAIRKKLVVSANYD 

IEKSEKIRWGQSIKSFEAQEKTLCGDVLLTAAFVS 

YVGPFTRQYRQELVHCKWVPFLQQKVSIPLTEG 

LDLISMLTDDATIAAWNNEGLPSDRMSTENAAIL 

THCERWPLVIDPQQQGIKWIKNKYGMDLKVTHL 

GQKGFLNABETALAFGDVILIENLEETIDPVLDPL 

LGROTIKKGKYIRIGDKECEFmNFRLILHTKLAN 

PHYKPELQAQTTLLNFTVTEDGLEAQLLAEVVSI 

ERPDLEKLKLVLTKHQNDFKIELKYLEDDLLLRL 

SAAEGSFLDDTKLVERLEATKTTVAEIEHKVIEA 

KENERKJNEARECYRPVAARASLLWVTNDLQKI 

NPLYQFSLKAFNVLFHRAIEQADKVEDMQGRISI 

LMESITHAVFLYTSQALFEKDKLTFLSQMAFQIL 

LRKKEIDPLELDFLLRFTVEHTHLSPVDFLTSQSW 

SAIKAIAVMEEFRGIDRDVEGSAKQWRKWVESE 

CPEKEKLPQEWKKKSLIQKLILLRAMRPDRMTY 

ALRKFVEEKLGAKYVERTRLDLVKAFEESSPATP 

IFFILSPGVDALKDLEILGKRLGFTIDSGKFHNVSL 

GQGQETVAEVALEKASKGGHWVILQNVHLVAK 

WLGTLEKLLERFSQGSHRDYRVFMSAESAPTPD 

EHnPQGLLENSIKrmEPPTGMlJ^^HAALY^ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid seauence fA^AIanine rwv«t»SriA n=A« nn ^<i 

,v " j*ijmwiw. snail 1 uc V.jrslCinc, U— ASpafDC ACJQ, 

E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I-Isoieudne, K=Lysine, l/=Leudne, M=Methiooine, 
N^Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /= possible nudeotide deletion, 
Y=possible nucleotide insertion 










Q 


3118 


A 


1 


226 


PYSLSTSCLGSPTSPRLEMDPNCSCATGGSCTCTG 
SCKCKECKCNSCKKSECGAISRNLGLSQVRGRKP 
ELGMEE 


3119 


A 


1254 


4133 


PLATLTMEEQGHSEMEIIPSESHPfflQLLKSNREL 
LVTHIRNTQCLVDNLLKNDYFSAEDAEIVCACPT 
QPDKVRKILDLVQSKGEEVSEFFLYLLQQLADAY 
VDLRPWLLEIGFSPSLLTQSKWVNTDPVSRYTQ 
QLRHHLGRDSKFVLCYAQKEELLLEEIYMDTIME 
LVGFSNESLGSLNSLACLLDHTTGILNEQGETIFIL 
GDAGVGKSMLLQRLQSLWATGRLDAGVKFFFH 
FRCRMFSCFKESDRLCLQDLLFKHYCYPERDPEE 
VFAFLLRFPHVALFTFDGLDELHSDLDLSRVPDS 
SCPWEPAHPLVLLANLLSGKLLKGASKLLTART 
G1EVPRQFLRKKVLLRGFSPSHLRAYARRMFPER 
ALQDRLLSQLEAOTNLCSLCSWLFCWIIFRCFQH 
FRAAFEGSPQLPDCTMTLTDVFLLVTEVHLNRM 
QPSSLVQRNTRSPVETLHAGRDTLCSLGQVAHR 
GMEKSLFVFTQEEVQASGLQERDMQLGFLRALP 
ELGPGGDQQSYEFFHLTLQAFFTAFFLVLDDRVG 
TQELLRFFQEWMPPAGAATTSCYPPFLPFQCLQG 
. SGPAREDLFKNKDHFQFTNLFLCGLLSKAKQKLL 
RHLVPAAALRRKRKALWAHLFSSLRGYLNSLPR 
VQVESFNQVQAMPTFIWMLRCIYETQSQKVGQL 
AARGICANYLKLTYCNACSADCSALSFVLHHFP 
KRIJ^LDLDNNNLNDYGVRELQPCFSRLTVLRLS 
VNQITIXjGVKVLSEELTKYKIVTYLGLYNNQITO 
VGARYVTBCILDECKGLTHUCLGKNKITSEGGKY 
LALAVKNSKSISEVGMWGNQVGDEGAKAFAEA 
LRNHPSLTTLSLASNGISTEGGKSLARALQQNTSL 
EILWLTQNELNDEVAESLAEMLKVNQTLKHLWL 
IQNQITAKGTAQLADALQSNTGITEICLNGNLIKP 
EEAKVYEDEKRnCF 


3120 


A 


43 


1004 


QLWGFAAGSDSRPAMGCDGGTIPKRHELVKGPK 

KVEKVDKDAELVAQWNYCTLSQEBLRRPIVACE 

LGRLYNKDAVIEFLLDKSAEKALGKAASHIKSIK 

NVTELKLSDNPAWEGDKGNTKGDKHDDLQRAR 

FICPWGLEMNGRHRFCFLRCCGCVFSERALKEI 

KAEVCHTCGAAFQEDDVIVLNGTKEDVDVLKTR 

MEERRLRAKLEKKTKKPKAAESVSKPDVSEEAP 

GPSKVKTGKPEEASLDSREKKTNLAPKSTAMNE 

SSSGKAGKPPCGATKRSIADSEESEAYKSLFTTHS 

SAKRSKEESAHWVTHTSYCF 


3121 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENWNEYS SELEKHOL YIDETVNSNTPTNT R 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPWSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGFTELUEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASOLMGE 
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SEQID 
NO* 


Method 


Predicted 

Iwoinninv 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

U UUvVUUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A«Alanine OCysteine, D= As parti c Acid, 

R=f^lnfamt* > Ariri F=Phenvlfllflnine Cl=Cl\vrin+ Hs=HtcriHin#» 

I=Isoleucine, K=Lysine, L=Leutine, M=Methionine, 
N»Asparagine, P^Prolinc, Q=Glutamioe« R=Arginjne, S^Serine, 
T»Threonine, V«Valinc, W=Tryptophan, Y-Tyrosine, 
X=Un known, *=Stop codon, /=possibl* nucleotide deletion, 
V=possibie nucleotide insertion 










NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 
EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 
AKHGTDDGWWMNWKGSWYSMKKMSMKIRP 
FFPQQ 


3122 


A 


3 


1490 


HASGrTRPVSWSFrDCLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNEN WNE Y S SELEKHQL YIDETVNSNIPTNLR 

VLRSBLENLRSK1QKLESDVSAQMEYCRTPCTVS 

CNIPWSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGG WWYNRCHAANPNGRY Y WGGQ YTWDM 

AKHGTDDG V V WMN WKGS WYSMKKMSMKIRP 

FFPQQ 


3123 


A 


3 


1490 


rL^SGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYroETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CN1PVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW i 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQ YTWDM 

AKHGTDDGWWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3124 


A 


3 


544 


RVDDFVLLRSRLALRWLSHVRRPSRRVPRMPRG 

SRSRTSRMAPPASRAPQMRAAPRPAPVAQPPAA 

APPSAVGSSAAAPRQPGLMAQMATTAAGVAVG 

SAVGHTLGHAITGGFSGGSNAEPARPDITYQEPQ 

GTQPAQQQQPCLYEIKQFLECAQNQGDIKLCEGF 

NEVLKQCRLANGLA 


3125 


A 


3 


571 


GNSYNHRSLAAYPYMSHSQHSPYLQSYHNSSAA 

AQTRGDDTDQQKTTVIENGEnU^GKGKKIRKPR 

TIYSSLQLQALNHRFQQTQYLALPERAELAASLG 

LTQTQVK1WFQNKRSKFKKLLKQGSNPHESDPL 

QGSAALSPRSPALPPVWDVSASAKGVSMPPNSY 

MPG YSH WYS SPHQDTMQRPQMM 


3126 


A 


43 


5377 


LSVFFPIPVDGRDRGSNPSLESTSSELSTSTSEGSL 

SAMSGRNELHSRLHPHPQSSLIPMMFSPPESLLAS 

CILRGNFAEAHQVLFTFNLKSSPSSGELMFMERY 

QEVIQELAQVEHKIENQNSDAGSSTIRRTGSGRST 

LQAIGSAAAAGMVFYSISDVTDKLLNTSGDPIPM 

LQEDFWISTALVEPTAPLREVLEDLSPPAMAAFD 

LACSQCQLWKTCKQLLETAERRLNSSLERRGRRI 
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SEQID 
NO: 



Method 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutaralc Acid, ^-Phenylalanine, GKJIycine, H=Histidine, 
I=Isoleucine, KNLysine, L=Leucine, M=Methionine, 
N=Asparagine, ^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *==Stop codon, /=possib!c nucleotide deletion, 
^possible nucleotide insertion 



DHVLLNADGIRGFPWLQQlSKSLhfYLLMSASQT 

KSESVEEKGGGPPRCSITELLQMCWPSLSEDCVA 

SHTTLSQQLDQVLQSLREALELPEPRTPPLSSLVE 

QAAQKAPEAEAHPVQIQTQLLQKNLGKQTPSGS 

RQMDYLGTFFSYCSTLAAVLLQSLSSEPDHVEVK 

VGNPFVLLQQSSSQLVSHLLFERQVPPERLAALL 

AQENLSLSVPQVIVSCCCEPLALCSSRQSQQTSSL 

LTRLGTLAQLHASHCLDDLPLSTPSSPRTTENPTL 

ERKPYSSPRDSSLPALTSSALAFLKSRSKLLATVA 

CLGASPRLKVSKPSLSWKELRGRREVPLAAEQV 

ARECERLLEQFPLFEAFLLAAWEPLRGSLQQGQS 

LAVNLCGWASLSTVLLGLHSPIALDVLSEAFEES 

LVARDWSRALQLTEVYGRDVDDLSSIKDAVLSC 

AVACDKEGWQYLFPVKDASLRSRLALQFVDRW 

PLESCLEILAYCISDTAVQEGLKCELQRKLAELQ 

VYQKILGLQSPPVWCDWQTLRSCCVEDPSTVMN 

MILEAQEYELCEEWGCLYPIPREHLISLHQKHLL 

HLLERRDHDKALQLLRRIPDPTMCLEVTEQSLDQ 

HTSLATSHFLANYLTTHFYGQLTAVRHREIQALY 

VGSKILLTLPEQHRASYSHLSSNPLFMLEQLLMN 

MKVDWATVAVQTLQQLLVGQEIGFTMDEVDSL 

LSRYAEKALDFPYPQREKRSDSVIHLQEIVHQAA 

DPETLPRSPSAEFSPAAPPGISSIHSPSLRERSFPPT 

QPSQEFVPPATPPARHQWVPDETESICMVCCREH 

FTMFNRRHHCRRCGRLVCSSCSTKKMVVEGCRE 

NPARVCDQCYSYCNKDVPEEPSEKPEALDSSKSE 

SPPYSFWRVPKADEVEWILDLKEEENELVRSEF 

YYEQAPSASLCIAILNLHRDSIACGHQLIEHCCRL 

SKGLTOTEVDAGLLTDIMKQLLFSAKMMFVKAG 

QSQDLALCDSYISKVDVLNILVAAAYRHVPSLDQ 

ILQPAAVTRLRNQLLEAEYYQLGVEVSTKTGLDT 

TGAWHAWGMACLKAGNLTAAREKFSRCLKPPF 

DLNQLNHGSRLVQDVVEYLESTVRPFVSLQDDD 

YFATLRELEATLRTQSLSLAVIPEGKIMNNTYYQ 

ECLFYLHNYSTNLAIISFYVRHSCLREALLHLLNK 

ESPPEVFDEGIFQPSYKSGKLHTLENLLESIDPTLES 

WGKYLIAACQHLQKKNYYHILYELQQFN1KDQV 

RAAMTCIRFFSHKAKSYTELGEKLSWLLKAKDH 

LKIYLQETSRSSGRKKTTFFRKKMTAADVSRHM 

NTU^LQMEVTRFLHRCESAGTSQITTLPLPTLFG 

NNHMKMDVACKVMLGGKNVEDGFGIAFRVLQ 

DFQLDAAMTYCRAARQLVEKEKYSEIQQLLKCV 

SESGMAAKSDGDTDLLNCLEAFBCRIPPQCCFCSA 

QELEGLIQAIHNDDNKVRAYLICCKLRSAYLIAV 

KQEHSRATALVQQVQQAAKSSGDAWQDICAQ 

WLLTSHPRGAHGPGSRK 



3127 



467 



1259 



3128 



1854 



798 



HLGPPLAWIPAASLTSTKGEFGVEDDRPARGPPP 
PKSEEASWSESGVSSSSGDGPFAGGEVDKRLHQL 
KTQLATLTSSLATVTQEKSRMEASYLADKKKMK 
QDLEDAS>0<AEEERARLEGELKGLQEQIAETKA 
RLITQQHDRAQEQSDHALMLRELQKLLQEERTQ 
RQDLELRLEETREALAGRAYAAEQMEGFELQTK 
QLTREVEELKSELQAIRDEKNQPDPRLQELQEEA 
ARLKSHFQAQLQQEMRKVIIHISFKHQPLT 



asgspapssssamaaacgpgaagyclllctuhEpi: 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«Alauiue OCysteine, D=»Aspartic Add, 
E=Glutamic Ado, F«rnenylalanfne, U— Glycine, H^nisttdine, 
HIsoJeudne, K«Lysine, L»Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=G!utamine, R«Arginine, S=Serine, 
T«Threonine, V«Valine, W^Tryptophan, Y«Tyrosine, 
X=Unknown, ***Stop codon,/=possib!c nudeotide deletion, 
V=possible nucleotide insertion 










LTAGPALGWNDPDRMLLRDVKALTLHYDRYTT 

SRRLDPIPQLKCVGQTAGCDSYTPKVIQCQNKG 

WDGYDVQWECKTDLDIAYKFGKTWSCEGYES 

SEDQYVLRGSCGLEYNLDYTELGLQKLKESGKQ 

HGFASFSDYYYKWSSADSCNMSGLITIWLLGIA 

FWYKLFLSDGQYSPPPYSEYPPFSHRYQRFTNS 

AGPPPPGFKSEFTGPQNTGHGATSGFGSAFTGQQ 

GYENSGPGFWTGLGTGGILGYLFGSNRAATPFSD 

SWYYPSYPPSYPGTWNRAYSPLHGGSGSYSVCS 

NSDTKTRTASGYGGTRRR 


3129 


A 


2340 


1192 


EIJVRRPKQQSSEKSRNMIRNWLTIFILFPLKLVEK 

CESSVSLTVPPWKLENGSSTNVSLTLRPPLNATL 

VlTFEITFRSIO^jrriLELPDEVVVPPGVTNSSFQVT 

SQNVGQLTVYLHGNHSNQTGPR1RFLVIRSSAISII 

NQVIGWIYFVAWSISFYPQVIMNWRRKSVIGLSF 

DFVALNLTGFVAYSVFN1GLLWVPYIKEQFLLKY 

PNGVNPVNSNDVFFSLHAWLTLIIIVQCCLYERG 

GQRVSWPAIGFLVLAWLFAFVTMIVAAVGV1TW 

LQFLFCFSYKLAVTLVKYFPQAYMNFYYKSTEG 

WSIGNVLLDFTGGSFSLLQMFLQSYNNDQWTLIF 

GDPTKFGLGVFSIVFDVVFFIQHFCLYRKRPGYD 

QLN 


3130 


A 


31 


2026 


CWWPPLLPQLEPEPPPLRPRVAASQGGGMLGKG 

WGGGGGTKAPKPSFVSYVRPEEIHTNEKEVTEK 

EVTLHLLPGEQLLCEASTVLKYVQEDSCQHGVY 

GRLVCTDFKIAFLGDDESALDNDETQFKNKVIGE 

NDITLHCVDQIYGVFDEKKKTLFGQLICKYPEKLII 

HCKDLRVFQFCLRYTKEEEVKRIVSGIIHHTQAP 

KLLKRLFLFSYATAAQNNTVTDPKNHTVMFDTL 

KDWCWELERTKGNMKYKAVSVNEGYKVCERL 

PAYFWPTPLPEENVQRFQGHGIPIWCWSCHNGS 

ALLKMSALPKEQDDGILQIQKSFLDGIYKTIHRPP 

YEIVKTEDLSSNFLSLQEIQTAYSKFKQLFLIDNST 

EFWDTDKWFSLLESSSWLDnRRCLKKAIEITEC 

MEAQNMNVLLLEENASDLC(XISSLVQIMMDPH 

CRTRIGFQSL1QKEWVMGGHCFLDRCNHLRQND 

KEEHQRQLSLPLTQSKSSPKRGFFREETDHLIKNL 

LGKRISKLINSSDELQDNFREFYDSWHSKSTDYH 

GLLLPHffiGPEIKVWAQRYLRWIPEAQILGGGQV 

ATLSKLLEMMEEVQSLQEKIDERHHSQQAPQAE 

APCLLRNSARLSSLFPFALLQRHSSKPVLPTSGW 

KALGDEDDLAKREDEFVDLGDV 


3131 


A 


126 


965 


QSRSRPRREGVGTGSRAVLCILATCGSKMSDIGD 

WFRSffATTRYWFAATVAVPLVGKLGLISPAYLF 

LWPEAFLYRFQIWRPITATFYFPVGPGTGFLYLV 

NLYFLYQYSTRLETGAFDGRPADYLFMLLFNWI 

CI\^GLAMDMQLLMIPL1MSVLYVWAQLNRDM 

IVSFWFGTRFKACYLPWVILGFNYIIGGSVINELIG 

.NLVGHLYFFLMFRYPMDLGGKNFLSTPQFLYRW 

LPSRRGGVSGFGVPPASMRRAADQNGGGGRHN 

WGQGFRLGDQ 


3132 


A 


2 


350 


FVAGWRALTAPSTSARLRAFGWQAAARLLVFG 
ARGVGLGSGAPGSLPCYLRMDALALLGGLVNV 
ARLPERWGPGRFDYWGNSHQIMHLLSVGSILQL 
HAGWPDLLWAAHHACPRD 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Pheny!a]anine, G=Glycine, H=Histidine, 
I=lsoleuci ne, K=Lysi ne, L^Leuci ne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *«Stop codon, ^possible nucleotide deletion, 
\-possibIe nucleotide insertion 


3133 


A 


1 


2921 


MTCFKGQKGEQRSHAFEANKJ3HKAKVPSPNLYS 

QLNALQFTVDERSILWLNQFLLDLKQSLNQFMA 

VYKLNDNSKSDEHVDVRVDGLMLKFVIPSEVKS 

ECHQDQPRAISIQSSEM1ATNTRHCPNCRHSDLEA 

LFQDFKDCDFFSKTYTSFPKSCDNFNLLHPIFQRH 

AHEQDTKMHEIYKGNITPQLNKNTLKTSAATDV 

WAVYFSQFWIDYEGMKSGKGRPISFVDSFPLSIW 

ICQPTRYAESQKEPQTCNQVSLNTSQSESSDLAG 

RLKRKKLLKEYYSTESEPLTNGGQKPSSSDTFFR 

FSPSSSEADIHLLVHVHKHVSMQINHYQYLLLLF 

LHESLILLSENLRKDVEAVTGSPASQTSICIGDLLR 

SAELALLLrfi>VDQAKTLKSPVSESVSPWPDYLP 

TENGDFLSSKRKQISRDINRIRSVTVNHMSDNRS 

MSVDLSHIPLKDPLLFKSASDTNLQKGISFMDYL 

SDKHLGKISEDESSGLVYKSGSGEIGSETSDKKDS 

FYTDSSSVLNYREDSNILSFDSDGNQNILSSTLTS 

KGNETIESIFKAEDLLPEAASLSENLDISKEETPPV 

RTLKSQSSLSGKPKERCPPN1APLCVSYKNMKRS 

SSQMSLDTISLDSMILEEQLLESDGSDSHMFLEKG 

NKKNSTTNYRGTAESVNAGANLQNYGETSPDAI 

STNSEGAQENHDDLMSVWFKITGVNGEIDIRGE 

DTEICLQVNQVTPDQLGMSLIIHYLCNRPVGSDQ 

QCHIENFSTEFLTSSLMNIQHFLEDEWATVMPM 

KIQVSNTKJNLKDDSPRSSWSLEPAPVTVHIDHL 

VVERSDDGSFHIRDSHMLNTGNDLKENVKSDSV 

LLTSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMALAE 

AHLEKDALLHHDCKMTVE 


3134 


A 


9 ; 


1579 


EEEGLSGGGPRVPCSLWGKQTMDYDFKAKLAA 

ERERVEDLFEYEGCKVGRGTYGHVYKARRKDG 

KDEBCEYALKQIEGTGISMSACREIALLRELKHPN 

VIALQKVFLSHSDRKVWLLFDYAEHDLWHIIKFH 

RASKANKKPMQLPRSMVKSLLYQILDGIHYLHA 

NWVLHRDLKPANILVMGEGPERGRVKIADMGF 

ARLFNSPLKPLADLDPVWTFWYRAPELLLGAR 

HYTKAIDIWAIGCIFAELLTSEPIFHCRQEDIKTSN 

PFHHDQLDRIFSVMGFPADKDWEDIRKMPEYPT 

LOKDFRRTTYAN^T TKWTRY WTfVi< r DrkQL r \/i?T i 
Lj\/j\±jr i\jv iii /\n oOJL/llN. i lYlJtlJvrliv V ISJrUolv Vr LrL» 

LQKLLTMDPTKRITSEQALQDPYFQEDPLPTLDV 

FAGCQIPYPKREFLNEDDPEEKGDKNQQQQQNQ 

HQQPTAPPQQAAAPPQAPPPQQNSTQTNGTAGG 

AGAGVGGTGAGLQHSQDSSLNQVPPNKKPRLGP 

SGANSGGPVMPSDYQHSSSRLNYQSSVQGSSQS 

QSTLGYSSSSQQSSQYHPSHQAHRY 


3135 | 


A 


3 


1111 


ERKMAEPPSPVHCVAAAAPTATVSEKEPFGKLQ" 

LSSRDPPGSLSAKKVRTEEKKAPRRVNGEGGSG 

GNSRQLQPPAAPSPQSYGSPASWSFAPLSAAPSPS 

SSRSSFSFSAGTAVPSSASASLSQPGPRKLLVPPTL 

LHAQPHHLLLPAAAAAASANAKSRRPKEKREKE 

RRRHGLGGAREAGGASREENGEVKPLPRDKIKD 

KIKERDKEKEREKKKHKVMNEIKKENGEVKILL 

KSGKEKPKT^DUJIKKVKKKKXKKH^ 

KRPKMYSKSIQTICSGLLTDVEDQAAKGILNDNI 

KDYVGKNIJ3TKNYDSKIPENSEFPFVSLKEPRV0 
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SEQID 

MA- 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Add, 
E— Glutamic Acid, F=Pneny (alanine, G^Clycine, H=Hlstidine, 
I=Isoleudne t K**Lysine, L~ Leucine, M-Methionine, 
N»Asparagine, P«Proline, Q=Glutamine, R-Arginine, S^Serine, 
T=Threonine, V=Valine, W«Tryptophan, Y«Tyrosine, 
X=Uo known, *=Stop cod on, /=possible nucleotide deletion, 
Wpossible nucleotide insertion 










NNLKRLDTLEFKQLIHIEHQPNGGASVIHCLQ 


3136 


A 


1442 


682 


TAAMSIFTPTNQIRLTKVAVVRMKRAGKRPEIA^ 

YKNKVVGWRSGVEKDLDEVLQTHSVFVNVSKG 

QVAKKEDLISAFGTDDQTEICKQILTKGEVQVSD 

KERHTQLEQMFRDIATIVADKCVNPETKRPYTVI 

LIERAMKDIHYSVKTNKSTKQQALEVEKQLKEK 

MKIERAHMRLRFn-PVNEGKKLKEKIJCPUKVIES 

EDYGQQLEIVCLIDPGCFREIDELIKKETKGKGSL 

EVLNLKDVEEGDEKFE 


3137 


A 


1 


3143 


MVEGKRHVLHGGRQERMRAKQKGKPLIKSSDL 

VRLIHYHHNSSPLHKQSSGPSSSPAAAAAPEKPG 

PKAAEVGDDFLGDFWGERVWVNGVKPGWQY 

LGETQFAPGQWAGVVLDDPVGKNDGAVGGVR 

YFECPALQGIFTRPSKLTRQPTAEGSGSDAHSVES 

LTAQNLSLHSGTATPPLTSRVIPLRESVLNSSVKT 

GNESGSNLSDSGSVKRGEKDLRLGDRVLVGGTK 

TGVVRYVGETDFAKGEWCGVELDEPLGKNDGA 

VAGTRYFQCPPKFGLFAPIHKVIRIGFPSTSPAKA 

KKTKRMAMGVSALTHSPSSSSISSVSSVASSVGG 

RPSRSGLLTETSSRYARKISGTTALQEALKEKQQ 

HIEQLLAERDLERAEVAKATSHICEVEKE1ALLK 

AQHEQYVAEAEEKLQRARLLVESVRKEKVDLSN 

QLEEERRKVEDLQFRVEEESITKGDLETQTQLEH 

ARIGELEQSLLLEKAQAERLLRELADNRLTTVAE 

KSRVLQLEEELTLRRGEDEELQQCLLHSGPPPPDH 

PDAAEILRLRERLLSASKEHQRESGVLRDKYEKA 

LKAYQAEVDKLRAANEKYAQEVAGLKDKVQQ 

ATSENMGLMDNWKSKLDSLASDHQKSLEDLKA 

TLNSGPGAQQKEIGELKAVMEGIKMEHQLELGN 

LQAKHDLETAMHVKEKEALREKLQEAQEELAG 

LQRHWRAQLEVQASQHRLELQEAQDQRRDAEL 

RVHELEKLDVEYRGQAQAIEFLKEQISLAEKKML 

DYERLQRAEAQGKQEVESLREKLLVAENRLQAV 

EALCSSQHTHMffiSNDISEETIRTKETVEGLQDKL 

NKRDKEVTALTSQTEMLRAQVSALESKCKSGEK 

KVDALLKEKRRLEAELETVSRKTHDASGQLVLIS 

QELLRKERSLNELRVLLLEANRHSPGPERDLSRE 

VHKAEWRKEQKLKDDIRGLREKLTGLDKEKSL 

SDQRRYSLIDPSSAPELLRLQHQLMSTEDALRDA 

LDQAQQVEKLMEAMRSCPDKAQTIGNSGSANGI 

HQQDKAQKQEDKH 


3138 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGEP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSADEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDBELSLITLHWFLTAF 

ASVVDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEEL1QSENSASIFNTLSDDPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQWRRRTQRRKSTTTALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E^GIutamic Acid, F=Pheny lata nine, G=Gtycine, H=Histidine, 
(=Iso(eucine, KHLysine, L^Leucine, M=Metbiooine, 
N=Asparagine, ^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=^Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










WSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDIITIVSQKDEHCWVGELNGLRG 

yy ri\f\jvr vlv LrL/iiJvoJsJi i oJAOiJJJo V i h\j VTDL V 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3139 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLS.GALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSA1IEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASVVDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQWRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 

VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDIITIVSQKDEHCWVGELNGLRG 

" r r/\jvr vcv JULioKoivfc Y olAOUUb VTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFDBE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3140 


A 


1 


4939 


SAALGASLAEPRPGLPGVHGRGPGTLSGRAMEG " 

AEPRARPERLAEAETRAADGGRLVEVQLSGGAP 

WGFTLKGGREHGEPLVITKffiEGSKAAAVDKLL 

AGDEIVGINDIGLSGFRQEAICLVKGSHKTLKLV 

VKRRSELGWRPHSWHATKFSDSHPELAASPFTST 

SGCPSWSGRHHASSSSHDLSSSWEQTNLQRTLD 

HFSSLGSVDSLDHPSSRLSVAKSNSSEDHLGSHSK 

RDSAYGSFSTSSSTPDHTLSKADTSSAENTLYTVG 

LWEAPRQGGRQAQAAGDPQGSEEKLSCFPPRVP 

GDSGKGPRPEYNAEPKLAAPGRSNFGPVWYVPD 

KKKAPSSPPPPPPPLRSDSFAATKSHEKAQGPVFS 

EAAAAQHFTALAQAQPRGDRRPELTDRPWRSAH 

PGSLGKGSGGPGCPQEAHADGSWPPSKDGASSR 

LQASLSSSDVRFPQSPHSGRHPPLYSDHSPLCADS 

LGQEPGAASFQhEDSPPQVRGLSSCDQKLGSGWQ 

GPRPCVQGDLQAAQLWAGCWPSDTALGALESL 

PPPTVGQSPRHHLPQPEGPPDARETGRCYPLDKG 

AEGCSAGAQEPPRASRAEKASQRLAASITWADG 

ESSRICPQETPLLHSLTQEGKRRPESSPEDSATRPP 

PFDAHVGKPTRRSDRFATTLRNEIQMHRAKLQK 

SRSTVALTAAGEAEDGTGRWRAGLGGGTOEGPL 



263 



WO 01/57190 



PCTAJS01/04098 



SEQ ID 

MA. 


Metbod 


Predicted 

KiMinni no 
UCgluUlllg 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nttHftfttf elf* 

location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alauine OCystdne, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G*=Gtydne, H— Histidinc, 
I=Iso leucine, K=LysIne, L^Leucine, M=Mcthionine, 
N=»Asparagine, P=ProIine, Q=Glutamine, R=Argtmne, S=Serine, 
Threonine, V=Valine, W«Tryptopban, Y=Tyrosine, 
X=Un known, *=»Stop codon, /-possible nudeotide deletion, 
V=possible nudeotide insertion 










AGTYKDHLKEAQARVLRATSFKRRDLDPNPGDL 

YPESLEHRMGDPDTVPHFWEAGLAQPPSSTSGGP 

HPPRIGGRRRFTAEQKLKSYSEPEKMNEVGLTRG 

YSPHQHPRTSEDTVGTFADRWKFFEETSKPVPQR 

PAQKQALHGIPRDKPERPRTAGRTCEGTEPWSRT 

TSLGDSLNAHSAAEKAGTSDLPRRLGTFAEYQAS 

WKEQRKPLEARSSGRCHSADDILDVSLDPQERPQ 

HVHGRSRSSPSTDHYKQEASVELRRQAGDPGEP 

REELPSAVRAEEGQSTPRQADAQCREGSPGSQQ 

HPPSQKAPNPPTFSELSHCRGAPELPREGRGRAG 

TLPRDYRYSEESTPADLGPRAQSPGSPLHARGQD 

SWPVSSALLSKRPAPQRPPPPKREPRRYRATDGA 

PADAPVGVLGRPFPTPSPASLDVYVARLSLSHSPS 

VFSSAQPQDTPKATVCERGSQHVSGDASRPLPEA 

LLPPKQQHLRLQTATMETSRSPSPQFAPQKLTDK 

PPLLIQDEDSTEIIERVMDNKTTVKMVPIK1VHSES 

QPEKESRQSLACPAEPPALPHGLEKDQIKTLSTSE 

QFYSRFCLYTRQGAEPEAPHRAQPAEPQPLGTQV 

PPEKDRCTSPPGLSYMKAKEKTVEDLKSEELARE 

IVGKDKSLADILDPSVKIKTTMDLMEGIFPKDEH 

LLEEAQQRRKLLPKIPSPRSTEERKEEPSVPAAVS 

LATNSTYYSTSAPKAELLIKMKDLQEQQEHEEDS 

GSDLDHDLSVKKQELCESISRKLQVLREARESLLE 

DVQANTVLGAEVEAIVKGVCKPSEFDKFRMFIG 

DLDKWNLLLSLSGRLARVENALNNLDDGASPG 

DRQSLLEKQRVLIQQHEDAKELKENLDRRERIVF 

DILANYLSEESLADYEHFVKMKSALIIEQRELED 

KIHLGEEQLKCLLDSLQPERGK 


3141 


A 


97 


1894 


SPRGATMETPPLPPACTKQGHQKPLDSKDDNTE 

KHCPVIVNPWHMKKAFKVMNELRSQNLLCDVT 

WAEDMEISAHRVVLAACSPYFHAMFTGEMSESR 

AKRVRIKEVDGWTLRMLIDYVYTAEIQVTEENV 

QVLLPAAGLLQLQDVKKTCCEFLESQLHPVNCL 

GIRAFADMHACTDLLNKANTYAEQHFADVVLSE 

EFLNLGIEQVCSLISSDKLTISSEEKVFEAVIAWV 

NHDKDVRQEFMARLMEHVRLPLLPREYLVQRV 

EEEALVKNSSACK^TYLffiANOCYHLLPTEQRJLMK 

SVRTRLRTPMNLPKLMVWGGQAPKAIRSAECY 

DFKEQRWHQVAELPSRRCRAGMVYLAGLVFAV 

GGFNGSLRVRTVDSYDPVKDQWTSVANMRDRR 

STLGAAVLNGLLYAVGGFDGSTGLSSVEAYNDCS 

NEWFHVAPMNTRRSSVGVGVVGGLLYAVGGYD 

GASRQYI^TVECYNATTNEWTYIAEMSTRRSGA 

GVGVLNNLLYAVGGHDGPLVRKSVEVYDPTTN 

AWRQVADMNMCRRNAGVCAVNGLLYVVGGD 

DGSCNIASVEYYNPTTDKWTVVSSCMSTGRSYA 

GVTVIDKPL 


3142 


A 


1211 


1311 


FSNLTTEKVAHAKEENLSMHQMLDQTLLELNN 
M 


3143 


A 


1809 


1041 


SEELDREKKLKEDSPRKTPNKESGVPSLPVSLTSI 

KEEPKEAKHPDSQSMEESKLKNDDRKTPVNWK 

DSRGTRVAVSSPMSQHQSYIQYLHAYPYPQMYD 

PSHPAYRAVSPVLMHSYPGAYLSPGFHYPVYGK 

MSGREETEKVNTSPSVNTKTTTESKALDLLQQH 

ANQYRSKSPAPVEKATAEREREAERERDRHSPFG 
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SEQID 

NO: 


Method 


Predicted 
beginning 
nucleotide 

Inmtinn 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

nucleotide 

location 

correction di no 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanjne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 

/*»p«r aginc t r=rruuiic, v— ijiuiumine, tv— Argmine, o— oermc, 
T=Threonine, V=Valine, W=»Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










QRHLHTHHHTHVGMGYPLIPGQYDPFQGLTSAA 
LVASQQVAAQASASGMFPGQRR 


3144 


A 


78 


604 


SVSGIVLDLLPYLHFLSNMNLDGSAQDPEKREYS 

SVCVGREDDIKKSERMTAVVHDREVVIFYHKGE 

YHAMDIRCYHSGGPLHLGDDEDFDGRPCIVCPW 

HKYKITLATGEGL YQSINPKDPS AKPK WCSKGIK 

QRIHTVTVDNGNIYVTLSNEPFKCDSDFYATGDF 

KVIKSSS 


3145 


A 


2 


333 


RNSLLLPPLHLDNSTPAKMSCQQNQQQCQPPPK 
CPSPKCPPKSPVQCLPPASSGCAPSSGGCGPSSEG 
GCr^NHHRRHHRCRRQRPNSCDRGSGQQGGGS ! 
GCGHGSGGCC 


3146 


A 


3 


1151 


VCTALQEFGTRSTLLRCLDSGFRPGASRGLVGSW 

AAMESTLGAGIVIAEALQNQLAWLENVWLWITF 

LGDPKILFLFYFPAAYYASRRVGIAVLWISLITEW 

LNLIFKWFLFGDRPFWWVHESGYYSQAPAQVHQ 

FPSSCETGPGSPSGHCMITGAALWPIMTALSSQV 

ATRARSRWVRVMPST AYCTFT T AVGT 9RTFTT AW 

FPHQVl^GLITGAVLGWLMTPRVPMERELSFYG 

LTALALMLGTSLIYWTLFTLGLDLSWSISLAFKW 

CERPEWIHVDSRPFASLSRDSGAALGLGIALHSPC 

YAQVRRAQLGNGQKIACLVLAMGLLGPLDWLG 

HPPQISLFYI1WLKYTLWPCLVLALWWAVHMF 

SAQEAPPIHSS 


3147 


A 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMVAA 
ALGGHPLLGVSATLNSVLNSNAIKNLPPPLGGAA 

GHPGSAVSAAPGTT YPGGMKVnTmKTYnPVPPAP 

DEECGTDEYCASPTRGGDAGVQICLACRKRRKR 

CMRI^MCCPGInTx'CKNGICVSSDQNHFRGEIEETI 

TESFGNDHSTLDGYSRRTTI^SKMYHTKGQEGS 

VCLRSSDCASGLCCARHFWSKICKPVLKEGQVC 

TKHRRKGSHGLEIFQRCYCGEGLSCRIQKDHHQ 

ASNSSRLHTCQRH 


3148 


A 


1 


1562 


MSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLH 

TPKLEHLDRVLYEWFLGKRSEGVPVSGPMLIEK 

AKDFYEQMQLTEPCWSGGWLWRFKARHGDCK 

LDASSEKQSADHQAAEQFCAFFRSLAAEHGLSA 

EQVYNADETGLFWRCLPNPTPEGGAVPGPKQGK 

DRLTVLMCANATGSHRLKPLAIGKCSGPRAFKGI 

QHLPVAYKAQGNAWVDKEIFSDWFHHIFVPSVR 

EHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSN 

VFTIFLPASVASLVQPMEQGIRi^FMRNFINPPVP 

LOGPHARYNMND AIFS VACA WNA VPSHVFRR A 

WRKLWPSVAFAEGSSSEl^LEAECFPVKJPHNKSF 

AimELVKEGSSCPGQLRQRQAASWGVAGREAE 

GGRPPAATSPAEWWSSEKTPKADQDGRGDPGE 

GEEVAWEQAAVAFDAVLRFAERQPCFSAQEVG 

QlJRALRAVFRSQQQVRRl^GALGAVVKVEALQ 

EGPGGCGATAQSPLPCSSTAGDN 


3149 


A 


132 


4125 


VAVIvaSTAPLYSGVxWWTSSDRIRMCGrNrEERRA 

PLSDEESTTGDCQHFGSQEFCVSSSFSKVELTAV 

GSGSNARGADPDGSATEKLGHKSEDKPDDPQPK 

MDYAGNVAEAEGLLVPLSSPGDGLKLPASDSAE 

ASNSRADCSWTPLl^^KQVDCSPAGVKALDS 

RQGVGEK^^^ ^ 1LATLGTGWVEGTLPLVTTNFSP 
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SEQID 
NO. 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine OCysteine, D=Aspartic Acid, 
E=Glutatnic Acid, F=Pbenylalaoine, G^Gtycine, H=Histidine, 
I-Isoleudne, K«Lysine, L^Leucine, M=Methioaine, 
N=Aspamgine > P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
TMThreonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=^5top codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LPAPICPPAPSSASVPHSVPDAFQAPVPPSAPTLVL 

APVPTPVLAPMPASTPPAAPAPPSVPMPTPTPSSG 

PPSTPTLIPAFAPTPVPAPTPAPIFTPAPTPMPAATP 

AAIPTSAPIPASFSLSRVCFPAAQAPAMQKVPLSF 

QPGTVLTPSQPLVYIPPPSCGQPLSVATLPTTLGV 

SSTLTLPVLPSYLQDRCLPGVLASPELRSYPYAFS 

VARPLTSDSKLVSLEWRLPCTSPSGSTTTQPAPD 

GVPGPLADTSLVTASAKVLPTPQPLLPAPSGSSAP 

PHPAKMPSGTEQQTEGTSVTFSPLKSPPQLEREM 

ASPPECSEMPLDLSSKSNRQKLPLPNQRKTPPMP 

VLTPVHTSSKALLSTVLSRSQRTTQAAGGNVTSC 

LGSTSSPFVIFPEIVRNGDPSTWVKNSTALISTIPG 

TYVGVANPVPASLLLNKDPNLGLNRDPRHLPKQ 

EPISICDQGEPKGTGATCGKKGSQAGAEGQPSTV 

KRYTPARIAPGLPGCQTKELSLWKPTGPANIYPR 

CSVNGKPTSTQVLPVGWSPYHQASLLSIGISSAG 

QLTPSQGAPIRPTSWSEFSGVPSLSSSEAVHGLP 

EGQPRPGGSFVPEQDPVTKNKTCRIAAKPYEEQV 

NPVLLTLSPQTGTLALSVQPSGGDERMNQGPEES 

ESHLCSDSTPKMEGPQGACGLKLAGDTKPKNQV 

LATYMSHELVLATPQNLPKMPELPLLPHDSHPKE 

LILDVVPSSRRGSSTERPQLGSQVDLGRVKMEKV 

DGDVVFNLATCFRADGLPVAPQRGQAEVRAKA 

GQARVKQESVGVFACKNKWQPDDVTESLPPKK 

MKCGKEKDSEEQQLQPQAKAWRSSHRPKCRK 

LPSDPQESTKKSPRGASDSGKEHNGVRGKHKHR 

KPTKPESQSPGKRADSHEEGSLEKKAKSSFRDFIP 

VVLSTRTRSQSDLKARKQKTSSSQSLEHRLRNRN 

LLLPNKVQGISDSPNGFLPNNLEEPACLENSEKPS 

GKRKCKTKHMATVSEEAKGKGRWSQQKTRSPK 

SPTPVKPTEPCTPSKSRSASSEEASESPTARQEPPE 

ARRLIVNKNAGETLLQRAARLGYKDVVLYCLQK 

DSEDVNHRDNAGYTALHEACSRGWTDDLNILLE 

HGA 


3150 


A 


3 


2795 


SLRMHNLSILVRQIKFYYQETLQQLIMMSLPNVLI 

IGKNPFSEQGTEEVKKLLLLLLGCAVQCQKKEEF 

IERIQGLDFDTKAAVAAHIQEVTHNQENVFDLQ 

WMEVTDMSQEDffiPLLKNMALHLKRLIDERDEH 

SETIIELSEERDGLHFLPHASSSAQSPCGSPGMKR 

TESRQHLSVELADAKAKJRRLRQELEEKTEQLLD 

CKQELEQMEIELKRLQQENMNLLSDARSARMYR 

DELDALREKAVRVDKLESEVSRYKERLHDffiFY 

KARVEELKEDNQVLLETKTMLEDQLEGTRARSD 

KLHELEKENLQLKAKLHDMEMERDMDRKKIEE 

LMEENMTLEMAQKQSMDESLHLGWELEQISRTS 

ELSEAPQKSLGHEVNELTSSRLLKLEMENQSLTK 

TVEELRTTVDSVEGNASKILKMEKENQRLSKKV 

EILENEIVQEKQSLQNCQNLSKDLMKEKAQLEKT 

DETLRENSERQIKILEQENEHLNQTVSSLRQRSQIS 

AEARVKDffiKENKILHESIKETSSKLSKIEFEKRQI 

KKELEHYKEKGERAEELENELHHLEKENELLQK 

KITNLKITCEKIEALEQENSELERENRKLKKTLDS 

FKNLTFQLESLEKENSQLDEENLELRRNVESLKC 

ASMKMAQLQLENKELESEKEQLKKGLELLKASF 

KKTERLEVSYQGLDIENQRLQKTLENSNKKIQQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine O s Cysteine, D^Aspartic Acid 
E=Glutamic Acid, F=Phenylalanine, G=Glydne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R^Arginine, S=Scrine, 
T=Threonine, V-Vatine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /=possib!e nucleotide deletion, 
V=possibie nucleotide insertion 










ESELQDLEMENQTXQKNLEELKISSKRLEQLEKE 

NKSLEQETSQLEKDKKQLEKENKRLRQQAEIKD 

TTLEENNVKIGNLEKENKTLSmGIYKESCVRLE 

ELEKENKELVKRATIDIKTL VTLREDL V SEKLKT 

QQMNNDLEKLTHELEKIGLNKERLLHDEQSTDD 

SRYKLLESKLESTUCKSLEIKEEKJAALEARLEES 

TNYNQQLRQELKTVKKK 


3151 


A. 


2 


2515 


GFWLHLTLLGASLPAALGWMDPGTSRGPDVGV \ 

GESQAEEPRSFEVTRREGLSSHNELLASCGKKFC 

SRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSD 

GRFYENHCKLHRAACLLGKRITVIHSKDCFLKGD 

TCTMAGYARLKNVLLALQTRLQPLQEGDSRQDP 

ASQKRLLVESLFRDLDADGNGHLSSSELAQHVL 

KKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREF 

YMAFQWQLSLAPEDRVSVTTVTVGLSTVLTCA 

VHGDLRPPHWKRNGLTLNFLDLEDINDFGEDDS 

LYITKVTTIHMGNYTCHASGHEQLFQTHVLQVN 

VPPVER.VYPESQAQEPGVAASLRCHAEGIPMPRIT 

WLKNGVDVSTQMSKQLSLLANGSELHISSVRYE 

DTGAYTCIAKNEVGVDEDISSLFIEDSARKTLANI 

LWREEGLSVGNMFYVFSDDGIIVIHPVDCEIQRH 

LKPTEKIFMSYEEICPQREKNATQPCQWVSAVNV 

RNRYIYVAQPALSRVLWDIQAHKVLQSIGVDPL 

PAKXSYDKSHDQVWVLSWGDVHKSRPSLQVITE 

ASTGQSQHLIRTPFAGVDDFFIPPTNLIINHIRFGFI 

FNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQA 

MAHTHLGGYFFIQCRQDSPASAARQLLVDSVTD 

SVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHV 

QEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQ 

YNIYAALHTEPDLLFLELSTGKVGMLKNLKEPPA 

GPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLI 

NGRQNTLRCEVSGIKGGTTVVWVGEV 


3152 


A 


1 


2645 


GAGWQVSLTGRWSPGREAGAGEVRQDPGSTAA 

SPSSCDADLSARMARGERRKRAVPAEGVRTAER 

AARGGPGRRDGRGGGPRSTAGGVALAWVLSL 

ALGMSGRWVLAWYRARRAVTLHSAPAVLPADS 

SSPAVAPDLFWGTYRPHVYFGMKTRSPKPLLTG 

LMWAQQGTTPGTPKLRHTCEQGDGVGPYGWEF 

HDGLSFGRQHIQDGALRLl'rEFVKRPGGQHGGD 

WSWRVTVEPQDSGTSALPLVSLFFYVVTDGKEV 

LLPEVGAKGQLKFISGHTSELGDFRFTLLPPTSPG 

DTAPKYGSYNVFWTSNPGLPLLTEMVKSRLNSW 

FQHRPPGASPERYLGLPGSLKWEDRGPSGQGQG 

QFLIQQVTLKIPISIEFVFESGSAQAGGNQALPRLA 

GSLLTQALESHAEGFRERFEKTFQLKEKGLSSGE 

QVLGQAALSGLLGGIGYFYGQGLVLPDIGVEGSE 

QKVDPALFPPVPLFTAVPSRSFFPRGFLWDEGFH 

QLWQRWDPSLTREALGHWLGLLNADGWIGRE 

OILGDEARARVPPEFT -VOR A VHAMPPT7 T T PVAU 

MLEVGDPDDLAFLRKALPRLHAWFSWLHQSQA 

GPLPLSYRWRGRDPALPTLLNPKTLPSGLDDYPR 

ASHPSVTERHLDLRCWVALGARVLTRLAEHLGE 

AEVAAELGPLAASLEAAESLDELHWAPELGVFA 

DFGNHTKAVQLKPRPPQGLVRVVGRPQPQLQYV 

DALGYVSLFPLLLRLLDPTSSRLGPLLDILADSRH 



267 



WO 01/57190 . PCT/US01/04098 



seq n> 


Method 


Predicted 

oeginwng 

nucleotide 

location 

corresponding 

to first amino 

QciA rvciftitp nf 

UUU 1 QiUUV Ul 

peptide 
sequence 


Predicted end 

UQCJCUUUC 

location 
corresponding 
to last amino 
add residue of 

IIVll IIUW 

sequence 


Amino add sequence (A^AIanine OCystdne, D^Aspartic Acid, 
t,— \ji ura cnic a. oil, r=r ucuyiaiuuinc, i*=oiycinc ) n— rusuaiuc, 
l=Isoleudne, K«Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutaraloe, R°Arglnine, S=Serine, 
T=Threonine, V«VaIine, W«Tryptophan, Y=Tyrosine, 
X=Unknomi, *=Stop eodon, /^possible nucleotide deletion, 

WtmmcIM* miflMtlri^ Incprfinn 










LWSPFGLRSLAASSSFYGQRNSEHDPPYWRGAV 
WLNVNYLALGALHHYGHI^GPHQARAAK1,HGE 
LRANWGNVWRQYQATGFLWEQYSDRDGRGM 
GCRPFHGWTSLVLLAMAEDY 


3153 


A 


1 


4312 


MVIKTDELPAAAPADSAREHGSQAGGKGRPGAA 

AVLLADLERDARQGECALPGAAMAGLAPLKPE 

ASRSSSPGPTGCIRARVAAEAGTRNPGNAGAELE 

SWLPCCHGHPETPEPRGGQLPTAPELPSVMLLNG 

DCPESLKKEAAAAEPPRENGLDEAGPGDETTGQ 

EVrVIQDTGFSVKILAPGIEPFSLQVSPQENlVQEIH 

QVLMDREDTCHRTCFSLHLDGNVLDHFSELRSV 

EGLQEGSVLRWEEPYTVREARIHVRHVRDLLKS 

LDPSDAFNGVDCNSLSFLSVFTDGDLGDSGKRK 

KGLEMDPIDCTPPEYILPGSRERPLCPLQPQNRD 

WKPLQCLKVLTMSGWNPPPGNRKMHGDLMYLF 

VTTAEDRQVSITASTRGFYLNQSTAYHFNPKPASP 

RFLSHSLVELLNQISPTFKKNFAVLQKKRVQRHP 

FERIATPFQVYSWTAPQAEHAMDCVRAEDAYTS 

RLGYEEHIPGQTRDWNEELQTTRELPRKNLPERL 

LRERAIFKVHSDFTAAATRGAMAVIDGNVMAIN 

PSEETKMQMFIWNNIFFSLGFDVRDHYKDFGGD 

VAAYVAPTNDLNGVRTYNAVDVEGLYTLGTVV 

VDYRGYRVTAQSnPGBLERDQEQSVIYGSIDFGK 

TWSHPRYLELLERTSRPLKILRHQVLNDRDEEV 

ELCSSVECKGIIGNDGRHYILDLLRTFPPDLNFLP 

VPGEELPEECARAGFPRAHRHKLCCLRQELVDA 

FVEHRYLLFMKLAALQLMQQNASQLETPSSLEN 

GGPSSLESKSEDPPGQEAGSEEEGSSASGLAKVK 

ELAETIAADDGTDPRSREV1RNACKAVGSISSTAF 

DIRFNPDIFSPGVRFPESCQDEVRDQKQLLKDAA 

AFLLSCQIPGLVKXJCMEHAVLPVDGATLAEVMR 

QRGINMRYLGKVLELVLRSPARHQLDHVFKIGIG 

ELITRSAKHIFKTYLQGVELSGLSAAISHFLNCFLS 

SYPNPVAHLPADELVSKKKNKRRKNRPPGAADN 

TAWAVMTPQELWKNICQEAKNYFDFDLECETV 

DQAVETYGLQKTTLLREISLKTGIQVLLKEYSFDS 

RHKJPAFTEEDVLNIFPVVKHVNPKASDAFHFFQS 

GQAKVQQGFLKEGCELINEALNLFNNVYGAMH 

VETCACLRLLARLHYIMGDYAEALSNQQKAVL 

MSERVMGTEHPNTIQEYMHLALYCFASSQLSTA 

LSIXYRARYLMIXVFGEDHPEMALLDNNIGLVL 

HGVMEYDLSLRFLENALAVSTKYHGPKALKVAL 

SHHLVARVYESKAEFRSALQHEKEGYTIYKTQL 

GEDHEKTKESSEYLKCLTQQAVALQRTMNEIYR 

NGSSANIPPUCFTAPSMASVLEQLNVINGILFIPLS 

QKDLENLKAEVARRHQLQEASRNRDRAEEPMA 

TEPAPAGAPGDLGSQPPAAKDPSPSVQG 


3154 


A 


416 


4082 


KFKLIKIMLLTLHLLPVVSKFSFVSLSAPQHWSCP 

EGTLAGNGNSTCVGPAPFLIFSHGNSIFRIDTEGT 

NYEQLVVDAGVSVIMDFHYNEKRIYWVDLERQ 

LLQRVFLNGSRQERVCNffiKNVSGMAINWINEEV 

IWSNQQEGmVTONIKGNNSHILLSALKYPANVA 

VDPVERFIFWSSEVAGSLYRADLDGVGVKALLE 

TSEKTTAVSLDVLDKRLFWIQYNREGSNSL1CSCD 

YDGGSVHISKHFTQHNLFAMSLFGDRIFYSTWK 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alamne OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenytalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K= Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Tbreonine, V«Valine, W-Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possibte nucleotide insertion 










MKTIWIANKHTGKDMVRINLHSSFVPLGELKVV 

HPLAQPKAEDDTWEPEQKLCKLRKGNCSSTVCG 

QDLQSHLCMCAEGYALSRDRKYCEGNDWKYCE 

DVNECAFWNHGCTLGCKNTPGSYYCTCPVGFVL 

LPDGKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPLSP 

VSWECDCFPGYDLQLDEKSCAASGPQPFLLFANS 

QDIRHMHFDGTDYGTLLSQQMGMVYALDHDPV 

ENKIYFAHTALKWIERANMDGSQRERLIEEGVD 

VPEGLAVDWIGRRFYWTDRGKSLIGRSDLNGKR 

SKIITIENISQPRGIAVHPMABCRLFWTDTGINPRIE 

SSSLQGLGRLVIASSDLIWPSGITIDFLTDKLYWC 

DAKQSVIEMANLDGSKRRRLTQNDVGHPFAVA 

VFEDYVWFSDWAMPSVIRVNKRTGKDRVRLQG 

SMLKPSSLVVVHPLAKPGADPCLYQNGGCEHIC 

KKRLGTAWCSCREGFMKASDGKTCLALDGHQL 

LAGGEVDLKNQVTPLDILSKTRVSEDNTTESQHM 

LVAEIMVSDQDDCAPVGCSMYARCISEGEDATC 

QCLKGFAGDGKLCSDIDECEMGVPVCPPASSKCI 

NTEGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPDSTP 

PPHLREDDHHYSVRNSDSECPLSHDGYCLHDGV 

CMYIEALDKYACNCVVGYIGERCQYRDLKWWE 

LRHAGHGQQQKVIWAVCVWLVMLLLLSLWG 

AHYYRTQKLLSKNPKNPYEESSRDVRSRRPADT 

EDGMSSCPQPWFVVIKEHQDLKNGGQPVAGED 

GQAADGSMQPTSWRQEPQLCGMGTEQGCWIPV 

SSDKGSCPQVMERSFHMPSYGTQTLEGGVEKPH 

SLLSANPLWQQRALDPPHQMELTQ 


3155 


A 


533 


212 


GTSGWYWERLAERRGRLWSREEAMATMENKVI 
CALVLVSMLALGTLAEAQTETCTVAPRERQNCG 
FPGVTPSQCANKGCCFDDTVRGWWCFYPNTID 
VPPEEECEF 


3156 


A 


2 


1585 


PRVRAADVAAGAQAWSAGMAKSNGENGPRAP 

AAGESLSGTRESLAQGPDAATTDELSSLGSDSEA 

NGFAERRIDKFGFIVGSQGAEGALEEVPLEVLRQ 

RESKWLDMLNNWDKWMAKKHKKIRLRCQKGI 

PPSLRGRAWQYLSGGKVKLQQNPGKFDELDMSP 

GDPKWLDVIERDLHRQFPFHEMFVSRGGHGQQD 

LFRVLKAYTLYRPEEGYCQAQAPIAAVLLMHMP 

AEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEIL 

FSLLQKVSPVAHKHLSRQKIDPLLYMTEWFMCA 

FSRTLPWSSVLRVWDMFFCEGVKIIFRVGLVLLK 

HALGSPEKVKACQGQYETIERLRSLSPKIMQEAF 

LVQEVVELPVTERQIEREHLLQLRRWQETRGELQ 

CRSPPRLHGAKAELDAEPGPRPALQPSPSIRLPLD 

APLPGSKAKPKPPKQAQKEQRKQMKGRGQLEKP 

PAPNQAMWAAAGDACPPQHVPPKDSAPKDSAP 

QDLAPQVSAHHRSQESLTSQESEDTYL 


3157 


A 


3 


601 


SSAMGSRSSHAAVIPDGDSIRRETGFSQASLLRLH 

HRFRALDRNKKGYLSRMDLQQIGALAVNPLGDR 

nESFFPDGSQRVDFPGFVRVLAHFRPVEDEDIET 

QDPKKPEPLNSRRNKLHYAFQLYDLDRDGKISR 

HEMLQVLRLMVGVQVTEEQLENIADRTVQEAD 

EDGDGAVSFVEFTKSLEKMDVEHBCMSIRILK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequenee 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCystelne, D=Aspartic Acid, 
&=Glutamic Add, F«Pheoylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L^Leurine, M=Methfonine t 
N=Asparagine, P^ProIine, Q=Glutamine, R=ArgInine, S=Serine, 
T«Threonine, V»Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possib!e nucleotide insertion 


3158 


A 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRRIFITYM 
DNWRQNTTAEQEALQAKVDAENFYYVTLYLN1V 
MIGMFSFIIVAILVSTVKSKRREHSNDPYHQYIVE 
DWQEKYKSQILNLEESKATIHENIGAAGFKMSP 


3159 


A 


3 


416 


PWGAAELDMGRRDAQLLAALLVLGLCALAGSE 

KPSPCQCSRLSPHNRTNCGFPGITSDQCFDNGCCF 

DSSVTGVPWCFHPLPKQESDQCVMEVSDRRNCG 

YPGISPEECASRKCCFSNFEFEVPWCFFPKSVEDC 

HY 


3160 


A 


179 


409 


KPKTKIOCMVYYPELFVWVSQEPFPNKDMEGRL 
PKGRLPWKEVNRKKNDETNAASLTPLGSSELRS 
PRISYLHFF 


3161 


A 


683 


1186 


LSSTGGLHAAACAAAMSLVIPEKFQHILRVLNTN 

IDGRRKIAFAITAIKGVGRRYAHVVLRKADIDLT 

KRAGELTEDEVERVITIMQNPRQYKIPDWFLNRQ 

KDVKDGKYSQVLANGLDNKLREDLERLKKIRA 

HRGLRHFWGLRVRGQHTKTTGRRGRTVGVSKK 

K 


3162 


A 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVP i 

GRLLLLLLPALCCLPGAARAAAAAAGAGNRAA 

VAVAVARADEAEAPFAGQNWLKSYGYLLPYDS 

RASALHSAKALQSAVSTMQQFYGIPVTGVLDQT 

TffiWMKKPRCGVPDHPHLSRRRRNKRYALTGQK 

WRQKHITYSIHNYTPKVGELDTRKAIRQAFDVW 

QKVTPLTFEEVPYHEIKSDRKEADIMIFFASGFHG 

DSSPFDGEGGFLAHAYFPGPGIGGDTHFDSDEPW 

TLGNANHDGNDLFLVAVHELGHALGLEHSSDPS 

AMAPFYQYMETHNFKLPQDDLQGIQKIYGPPAE 

PLEPTRPLPTLPVRRIHSPSERKHERQPRPPRPPLG 

DRPSTPGTKPNICIX}OTTm^ALFRGEMFVFKI)R 

WFWRLRNNRVQEGYPMQIEQFWKGLPARIDAA 

YERADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIDTALRWEPVGKTYFFKGERYWR 

YSEERRATDPGYPKPnVWKGIPQAPQGAFISKE 

GYYTYFYKGRDYWKFDNQKLSVEPGYPRNILRD 

WMGCNQKEVERRKERRLPQDDVDIMVTINDVP 

GSVNAVAVVIPCILSLCILVLVYTIFQFKNKTGPQ 

PVTYYKRPVQEWV 


3163 


A 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVEIFFRNYMNDSL 

RTNVFVRFQPETIACACIYLAARALQIPLPTRPHW 

FLLFGTTEEEIQEICIETLRLYTRKKPNYELLEKEV 

EKRKVALQEAKLKAKGLNPDGTPALSTLGGFSP 

ASKPSSPREVKAEEKSPISINVKTVKKEPEDRQQA 

SKSPYNGVRKDSKRSRNSRSASRSRSRTRSRSRS 

HTPRRHYNNRRSRSGTYSSRSRSRSRSHSESPRR 

HHNHGSPHLKAKHTRDDLKSSNRHGHKRKKSRS 

RSQSKSRDHSDAAKKHRHERGHHRDRRERSRSF 

ERSHKSKHHGGSRSGHGRHRR 


3164 


A 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAERT 

EAPGTPEGP EPERPS PGDGNPRENSPFLNNVE VE 

QESFFEGKNMALFEEEMDSNPMVSSLLNKLANY 

TNLSQGVVEHEEDEESRRREAKAPRMGTFIGVY 

LPCLQNILGVELFLRLTWrVGVAGVLESFLIVAMC 

CTCTMLTAISMSAIATNGVVPAGGSYYMISRSLG 

PEFGGAVGLCFYLGTTFAGAMYILGTIEIFLTYISP 
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1 SFOID 
NO: 


iYlClIlUU 


1 PrpHiMpH 

rreaicieu 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


I>faA |j»f Anil 

r reaictea end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=GIutamic Add, F=Phenylalaniue, OGIycine, H=Histidine, 
I»Isoleucine, K~Lysine, L=Leucine» M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonin e, V=Valine, VV=Tryptophan, Y~Tyrosi nc, 
X=Unknown, *«=Stop codon, impossible nucleotide deletion, 
V=possible nucleotide insertion 










GAAIFQAEAAGGEAAAMLHNMRVYGTCTLVLM 

ALVWVG VK YVNKLAL VFL AC VVLS IL A I YAG VI 

KSAFDPPDIPVCLLGNRTLSRRSFDACVKAYGIH 

NNSATSALWGLFCNGSQPSAACDEYFIQNNVTEI 

QGIPGAASGVFLENLWSTYAHAGAFVEKKGVPS 

VPVAEESRASTLPYVLTDIAASFTLLVGIYFPSVT 

GIMAGSNRSGDLKDAQKSIPTGTILAIVTTSFIYLS 

CIVLFGACIEGVVLRDKFGEALQGNLVIGMLAW 

PSPWVIVIGSFFSTCGAGLQTLTGAPRLLQAIARD 

GIVPFLQVFGHGKANGEPTWALLLTVLICETGILI 

ASLDSVAPn^MFFLMCYLFVNLACAVQTLLRTP 

NWRPRFKFYHWTLSFLGMSLCLALMFICSWYYA 

LSAMLIAGCIYKYIEYRGAEKEWGDGIRGLSLNA 

ARYALLRVEHGPPHTKNWRPQVLVMLNLDAEQ 

AMKHPRLLSFTSQLKAGKGLTIVGSVLEGTYLD 

KHMEAQRAEENIRSLMSTEKTKGFCQLVVSSSLR 

DGMSHLIQSAGLGGLKHNTVLMAWPASWKQED 

NPFSWKNFVDTVRDTTAAHQALLVAKNVDSFPQ 

NQERFGGGHTOVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMFLY 

HLRISAEVEWEMVENDISAFTYERTLMMEQRS 

QMLKQMQLSKNEQEREAQLIHDRNTASHTAAA 

ARTQAPPTPDKVQMTWTREKLIAEKYRSRDTSL 

SGFKDLFSMKPDQSNVRRMHTAVKLNGVVLNK 

SQDAQLVLLNMPGPPKNRQGDENYMEFLEVLTE 

GLNRVLLVRGGGREVITIYS 


3165 


A 


3 


2681 


GRGARGGSGAGALRGCRGYLQKLSGKGPSRGY 

RSRWFVFDARRCYLYYFKSPQDALPLGHLDIAD 

ACFSYQGPDEAAEPGTEPPAHFQVHSAGAVTVL 

KAPNRQLMTYWLQELQQKRWEYCNSLDMVKW 

DSRTSPTPGDFPKGLVARDNTDLIYPHPNASAEK 

ARNVLAVETVPGELVGEQAANQPAPGHPNSINF 

YSLKQWGNELKNSMSSFRPGRGHNDSRRTVFYT 

NEEWELLDPTPKDLEESIVQEEKKKLTPEGNKGV 

TGSGFPFDFGRNPYKGBCRPLKDIIGSYKNRHSSG 

DPSSEGTSGSGSVSIRKPASEMQLQVQSQQEELE 

QLKKDLSSQKELVRLLQQTVRSSQYDKYFTSSRL 

CEGVPKDTLELLHQKDDQILGLTSQLERFSLEKE 

SLQQEVRTLKSKVGELNEQLGMLMETIQAKDEV 

HKLSEGEGNGPPPTVAPSSPSVVPVARDQLELDR 

LKDNLQGYKTQNKFLNKEDLELSALRRNPERRER 

DLMARNSSLEAKLCQIESKYLILLQEMkTPVCSE 

DQGPTREVIAQLLEDALQVESQEQPEQAFVKPHL 

VSEYDIYGFRTVPEDDEEEKLVAKVRALDLKTL 

YLTENQEVSTGVKWENYFASTVNREMMCSPEL 

KNLIRAGIPHEHRSKV WK WC VDRHTRKFKDNTE 

PGHFQTLLQKALEKQNPASKQIELDLLRTLPNNK 

HYSCPTSEGIQKLRNVLLAFSWRNPDIGYCQGLN 

KJL V A V ALiL. I Lill^fclJAr W\JL V 1 1 VE VFMPRDYYT 

KTLLGSQVDQRVFRDLMSEKLPRLHGHFEQYKV 
DYTLITFNWFLWFVDSVVSDILFKIWDSFLYEGP 
KVIFRFALALFKYKEEEILKLQDSMSIFKYLRYFT 
RTDLDARSGTDAPTTWRKSGWS 


3166 


A 


10 


4070 


FPGF11SSNSQLYRASALFETIRHEAQLSTDYKLS 
LFDLQTSSYQALQRVLVSLGHHDEALAVAERGR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AJanine OCysteine, D=As parti c Acid, 
b=OIutaraic Acid, r^rtienyiaianine, u=urycine, H— rusuaine, 
l=Isoleucine, K^Lysine, L= Leucine, M=Methionlne, 
N=Asparagine, P»Proline, Q=GIutamine, R^Arginine, S=Serine, 
T=Threonine, V»Vatine, W«Tryptophan, Y«Tyrosine, 
X=Unknown, *=$top codon, /^possible nucleotide deletion, 
V=*posstblc nucleotide insertion 










TRAFADLLVERQTGQQDSDPYSPVTTDQILEMVN 
GQRGLVLYYSIAAGYLYSWLLAPGAGIVKFHEH 
YLGENTVENSSDFQASSSVTLPTATGSALEQHIAS 
VREALGVESHYSRACASSETESEAGDIMDQQFEE 
MNNKLNSVTDrTXjFT^^ 

LFSNTVSPTQDGTSSLPRRQSSFAKPPLRALYDLL 

IAPMEGGLMHSSGPVGRHRQLILVLEGELYLIPF 

ALLKGSSSNEYLYERFGLLAVPSIRSLSVQSKSHL 

RKNPPTYSSSTSMAAVIGNPKLPSAVMDRWLWG 

PMPSAEEEAYMVSELLGCQPLVGSVATKERVMS 

ALTQAECVHFATfflSWKLSALVLTPSMDGNPASS 

KSSFGHPYTIPESLRVQDDASDGESISDCPPLQEL 

LLTAADVLDLQLPVKLWLGSSQESNSKVAADG 

VIALTRAFLAAGAQCVLVSLWPVPVAAFKMFIH 

AFYSSLLNGLKASAALGEAMKVVQSSKAFSHPS 

NWAGFMLIGSDVKLNSPSSLIGQALTEILQHPER 

ARDALRVLLHLVEKSLQRIQNGQRNAMYTSQQS 

VENKVGGDPGWQALLTAVGFRLDPPTSGLPAAV 

FFPTSDPGDRLQQCSSTLQSLLGLPNPALQALCK 

LITASETGEQLISRAVKNMVGMLHQVLVQLQAG 

EKEQDLASAPIQVSISVQLWRLPGCHEFLAALGF 

VLCEVGQEEVILKTGKQANRRTVHFALQSLLSLF 

DSTELPKRLSLDSSSSLESLASAQSVSNALPLGYQ 

QPPFSPTGADSIASDAISVYSLSSIASSMSFVSKPE 

GGSEGGGPGGRQDHDRSKNAYLQRSTLPRSQLP 

PQTRPAGNKDEEEYEGFSnSNEPLATYQENRNTC 

FSPDHKQPQPGTAGGMRVSVSSKGSISTPNSPVK 

MTLIPSPNSPFQKVGKLASSDTGESDQSSTETDST 

VKSQEESNPKLDPQELAQKILEETQSHLIAVERLQ 

RSGGQVSKSNNPEDGVQAPSSTAVFRASETSAFS 

RPVLSHQKSQPSPVTVKPKPPARSSSLPKVSSGYS 

SPTTSEMSIKDSPSQHSGRPSPGCDSQTSQLDQPL 

FBOLKYPSSPYSAfflSKSPRNMSPSSGHQSPAGSAP 

SPALSYSSAGSARSSPADAPDIDKLKMAAIDEKV 

QAVHNLKMFWQSTPQHSTGPMKIFRGAPGTMTS 

KRDVLSLL^SPRPNKKEEGVDKLELKELSLQQH 

DGAPPKAPPNGHWRTETTSLGSLPLPAGPPATAP 

ARPLRLPSGNGYKFLSPGRFFPSSKC 


3167 


A 


1 


762 


AARRRQKGKEENMMMDLFETGSYFFYLDGENV 

TLQPLEVAEGSPLYPGSDGTLSPCQDQMPPEAGS 

DSSGEEHVLAPPGLQPPHCPGQCL1WACKTCKRK 

SAPTDRRKAATLRERRRLKKINEAFEALKRRTVA 

NPNQRLPKVEILRSAISYDSRLQDLLHRLDQQEK 

MQELGVDPFSYRPKQENLEGADFLRTCSSQWPS 

VSDHSRGLVITAKEGGASIDSSASSSLRCLSSIVDS 

ISSEERKLPCVEEWEK 


3168 


A 


701 


246 


TSRRVTMKFOTFVTSDRSKhmKRHFNAPSHV^ 

KIMSSPLSKELRQKYNVRSMPIRKDDEVQVVRG 

HYKGQQIGKVVQVYRKKYVTYIERVQREKANGT 

TVHVGIHPSKVVITRLKLDKDRKKILERKAKSRQ 

VGKEKGKYKEELIEKMQE 


3169 


A 


156 


3168. 


GPGGAISLSVEAKAGADLLVKGKQARMDIYDTQ 
TLGVWFGGFMWSAIGIFLVSTFSMKETSYEEA 
LANQRKEMAKTHHQKVEKKKKEKTVEKKGKT 
KKKEEKPNGKIPDHDPAPmrrVLLREPVRAPAV 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Gtycine, H=Histidine, 
I-Isoleucine, K-Lysine, L=Leucine, M^Methionine, 
N=Asparagine, ^Proline, Q=Glutaraine, R^Arginine, SHSerine, 
•^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X«=Unknown, *«Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










AVAPTPVQPPIIVAPVATVPAMPQEKLASSPKDK 

KKKEKKVAKVEPAVSSVVNSIQVLTSKAAILETA 

PKEGRKTOVAQSPEAPKQEAPAKKKSGSKKKGP 

PDADGPLYLPYKTLVSTVGSMVFNEGEAQRLIEI 

LSEKAGIIQDTWHKATQKGDPVAILKRQLEEKEK 

LLATEQEDAAVAKSKLRELNKEMAAEKAKAAA 

GEAKVKKQLVAREQEITAVQARMQASYREHVK 

EVQQLQGKIRTLQEQLENGPNTQLARLQQENSIL 

RDALNQATSQVESKQNAELAKLRQELSKVSKEL 

VEKSEAVRQDEQQRKALEAKAAAFEKQVLQLQ 

ASHRESEEALQKRLDEVSRELCHTQSSHASLRAD 

AEKAQEQQQQMAELHSKLQSSEAEVRSKCEELS 

GLHGQLQEARAENSQLTERIRSIEALLEAGQARD 

AQDVQASQAEADQQQTRLKELESQVSGLEKEAI 

ELREAVEQQKVKNNDLREKNWKAMEALATAEQ 

ACKEKLHSLTQAKEESEKQLCLffiAQTMEALLAL 

LPELSVLAQQNYTEWLQDLKEKGPTLLKHPPAP 

AEPSSDLASKLREAEETQSTLQAECDQYRSILAET 

EGMLRDLQKSVEEEEQVWRAKVGAAEEELQKS 

RVTVKHLEEIVEKLKGELESSDQVREHTSHLEAE 

LEKHMAAASAECQNYAKEVAGLRQLLLESQSQL 

DAAKSEAQKQSDELALVRQQLSEMKSHVEDGDI 

AGAPASSPEAPPAEQDPVQLKTQLEWTEAILEDE 

QTQRQKLTAEFEEAQTSACRLQEELEKLRTAGPL 

ESSETEEASQLKERLEKEKKLTSDLGRAATRLQE 

LLKTTQEQLAREKDTVKKLQEQLEKAEDGSSSK 

EGTSV 


3170 


A 


6730 


4027 


THASEKYSYGHLPTHS1TAHPMVTIRISDRQRLIQ 

PY1HNYSWLLFAALALYSAHLASAEDVDGEKLD 

PQTRSSATTLRSQCMQLVGDCLMKAHQGKGLK 

ALALLGVLPDGDSSLEDHALPVTVPTGASEEQLE 

KKAVQGAELSEAGNGKRAVHEEIRPVDFKQRNK 

ADKGVSLSKDPSCQTQISDSPADASPPTGLPDAE 

DSEVSSQKPIEEKAVTPSPEQVFAECSQKRILGLL 

AAMLPPLKSGPTVPLIDLEHVLPLMFQWISNAG 

HLNETYHLTLGIJLGQLnRIXPAEVDAAVKVLSA 

KHNLFAAGDSSIVPDGWKTTHLLFSLGAVCLDS 

RVGLDWACSMAEILRSLNSAPLWRDVIATFTDH 

CIKQLPFQLKHTNIFTLLVLVGFPQVLCVGTRCV 

YMDNANEPHNVIILKHFTEKNRAVIVDVKTRKR 

KTVKDYQLVQKGGGQECGDSRAQLSQYSQHFA 

FIASHLLQSSMDSHCPEAVEATWVLSLALKGLY 

KTLKAHGFEEIRATFLQTDLLKLLVKKCSKGTGF 

SKTWLLRDLEILSIMLYSSKKEINALAEHGDLEL 

DERGDREEEVERPVSSPGDPEQKKLDPLEGLDEP 

TRJCFLMAHDALNAPLHIOIAIYELQMKXTDYFF 

LEVQKRFDGDELTTDERIRSLAQRWQPSKSLRLE 

EQSAKAVDTDMULPCLSRPARCDQATAESNPVT 

OKLISSTESELOOSYAKORRSKSAAT T WfiTPT MPT<r 

SKRAVRDYLFRVNEATAVLYARHVLASLLAEWP 

SHVPVSEDILEI^GPAHMTYILDMFMQLEEKHE 

WEKVVMQTELVLTHQVLPLPHRLPPVSASWSEA 

TCVAVQLPDRCECSKGRVTVSSPKDWASEELRG 

PERDFQLNQKALSPSSQFPSAEILRHIR 


3171 


A 


557 


89 


GTRAGPVKDREAFQRLNFLYQAAHCVLAQDPEN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, F=Phenylalanine, G=Glydne, H=Histidine, 
I«Isoleudne, K-Lysine, L^Leudne, M=Methionlne, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=>5erine, 
T=Threouine f V=Valine, W=»Tryptophan, Y«Tyrosine, 
X-Un known, *=3top codon, ^possible nucleotide deletion, 
\=possible nudeotide insertion 










Q ALARFY C YTERTIAKRLVLRRDPS VKRTLCRGC 
SSLLVPGLTCTQRQRRCRGQRWTVQTCLTCQRS 
QRFLNDPGHLLWGDRPEAQLGSQADSKPLQPLP 
NTAHSISDRLPEEKMQTQGSSNQ 


3172 


A 


2 


496 


FRRAGAGRGRRRGEVTSPLSPEPLAFQSLATSRR 

PEPQTTQTVRSSALPAPPASPMSQYAPSPDFKRA 

LDSSPEANTEDDKTEEDVPMPKNYLWLTIVSCFC 

PAYPINIVALVFSIMSLNSYNDGDYEGARRLGRN 

AKWVAIASIIIGLLIIGISCAVHFTRNA 


3173 


A 


2 


4048 


FRSGGCRRRAWTSRWPQRRRSPESCEAPLSAPL 

WGPQRGLPGREPLRSRSASAIALRTIGHILALLLR 

LLHLGLGSGGCREDVPPSGRGKKEEKMKKHRRA 

LALVSCLFLCSLVWLPSWRVCCKESSSASASSYY 

SQDDNCALENEDVQFQKKDEREGPINAESLGKS 

GSNLPISPKEHKLKDDSIVDVQNTESKKLSPPVVE 

TLPTVDLHEESSNAVVDSETVENISSSSTSEITPIS 

KLDEIEKSGTIPIAKPSETEQSETDCDVGEALDAS 

APIEQPSFVSPPDSLVGQH1ENVSSSHGKGKITKSE 

FESKVSASEQGGGDPKSALNASDNLKNESSDYT 

KPGDroPTSVASPKDPEDIPTFDEWKKKVMEVEK 

EKSQSMHASSNGGSHATKKVQKNRIsfNYASVEC 

GAKILAANPEAKSTSAILIENMDLYMLNPCSTKI 

WFVIELCEPIQVKQLDIANYELFSSTPKDFLVSISD 

RYPTNKWIKLGTFHGRDERNVQSFPLDEQMYAK 

YVKMFIKYIKVELLSHFGSEHFCPLSLIRVFGTSM 

VEEYEEIADSQYHSERQELFDEDYDYPLDYNTGE 

DKSSKNLLGSATNAILNMVNIAANILGAKTEDLT 

EGNKSISENATATAAPKMPESTPVSTPVPSPEYVT 

TEVHTHDMEPSTPDTPKESPIVQLVQEEEEEASPS 

TVTLLGSGEQEDESSPWFESETQIFCSELTTICCIS 

SFSEYIYKWCSVRVALYRQRSRTALSKGKDYLV 

LAQPPLLLPAESVDVSVLQPLSGELENTNIEREAE 

TVVLGDLSSSMHQDDLVNHTVDAVELEPSHSQT 

LSQSLLLDITPEINPLPKIEVSESVEYEAGHIPSPVI 

PQESSVEEDNETEQKSESFSSIEKPSITYETNKVNE 

LMDN1IKEDVNSMQIFTKLSETIWPINTATVPDN 

EDGEAKMNIADTAKQTLISVVDSSSLPEVKEEEQ 

SPEDALLRGLQRTATDFYAELQNSTDLGYANGN 

LVHGSNQKESVFMRLNNRIKALEVNMSLSGRYL 

EELSQRYRKQMEEMQKAFNKTIVKLQNTSRIAE 

EQDQRQTEAIQLLQAQLTNMTQLVSNLSATVAE 

LKREVSDRQSYLVISLVLCVVLGLMLCMQRCRN 

TSQFDGDYISKLPKSNQYPSPKRCFSSYDDMNLK 

RRTSFPLMRSKSLQLTGKEVDPNDLYIVEPLKFSP 

EKKKKRCKYKIEKIETIKPEEPLHPIANGDIKGRK 

PFTNQRDFSNMGEVYHSSYKGPPSEGSSETSSQS 

EESYFCGISACTSLCNGQSQKTKTEKRALKRRRS 

KVQDQGKLIKTLIQTKSGSLPSLHDIIKGNKEITV 

GTFGVTAVSGHI 


3174 


A 


485 


4668 


RKCSKEKASKTPSQKIPTTPCCVLQAGPEPRSLAE 
RMGADGETWLKNMLIGVNLILLGSMIKPSECQL 
EVTTERVQRQSVEEEGGIANYNTSSKEQPVVFNH 
VYNIhfVPLDNLCSSGLEASAEQEVSAEDETLAEY 
MGQTSDHESQVTFTHRINFPKKACPCASSAQVLQ 
ELLSRIEMLEREVSVLRDQCNANCCQESAATGQL 



274 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


| Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Add, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, L^Leudne, MHVlethionine, 
N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S^Serine, 
T^Threonine, V^Vaiine, W~Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, A=possible nudeotide deletion, 
\=possibIe nucleotide insertion 










DYIPHCSGHGNFSFESCGCICNEGWFGKNCSEPY " 

CPLGCSSRGVCVDGQCICDSEYSGDDCSELRCPT 

DCSSRGLCVDGECVCEEPYTGEDCRELRCPGDCS 

GKGRCANGTCLCEEGYVGEDCGQRQCLNACSG 

RGQCEEGLCVCEEGYQGPDCSAVAPPEDLRVAG 

ISDRSEELEWDGPMAVTEYVISYQPTALGGLQLQ 

QRVPGDWSGVTTTELEPGLTYNISVYAVISNILSL 

PITAKVATHLSTPQGLQFKTITETTVEVQWEPFSF 

SFDGWEISFIPKNNEGGVIAQVPSDVTSFNQTGLK 

PGEEYIVNWALKEQARSPPTSASVSTVIDGPTQI 

LVRDVSDTVAFVEWIPPRAKVDFrLLKYGLVGGE 

GGRTTFRLQPPLSQYSVQALRPGSRYEVSVSAVR 

GTNESDSATTQFTTEIDAPKNLRVGSRTATSLDL 

EWDNSEAEVQEYKWYITLAGEQYHEVLVPRGI 

GPTTRATLTDLVPGTEYGVGISAVMNSQQSVPAT 

MNARTELDSPRDLMVTASSETSISLIWTKASGPID 

HYRTTFTPS SGIASE VTVPKDRTS YTLTDLEPG AE 

YIISVTAERGRQQSLESTVDAFTGFRPISHLHFSH 

VTSSSVmTWSDPSPPADRLILNYSPRDEEEEMME 

VSLDATKRHAVLMGLQPATEYIVNLVAVHGTVT 

SEPIVGSITTGIDPPKDmSNVTKDSVMVSWSPPV 

ASFDYYRVSYRPTQVGRLDSSVVPNTVTEFTITR 

LNPATEYEISLNSVRGREESERICTLVHTAMDNP 

VDLIATNITPTEALLQWKLAPVGE\TENYVIVLTHF 

AVAGEm\03GVSEEFRLVDLLPSTHYTATMYAT 

NGPLTSGTISTNFSTLLDPPANLTASEVTRQSALIS 

WQPPRAEIENYVLTYKSTDGSRKELIVDAEDTWI 

RLEGLLEOTDYTVLLQAAQDTTWSSITSTAFTTG 

GRVFPHPQDCAQHLMNGDTLSGVYPIFLNGELS 

QKLOVYCDMTTDGGGWIVFOR RONnnTntrci? v 

WADYRVGFGNVEDEFWLGLDNIHRITSQGRYEL 

RVDMRDGQEAAFASYDRFSVEDSRNLYKLRIGS 

YNGTAGDSLSYHQGRPFSTEDRDNDVAVTNCA 

MSYKGAWWYKNCHRTNLNGKYGESRHSQGIN 

WYHWKGHEFSIPFVEMKMRPYNHRLMAGRKRO 
SLQF 


3175 


A 


2 


623 


RLOLPACPALSAAHPI AT PWwnrHDiPiD* a a 

AATAEGTMASGVTVNDEV1XVFTTOMKVRKSST 
QEEIKKRKKAVLFCLSDDK^ 

GDTVEDPYTSFVKLLPLNDCRYALYDATYETKE 
SKKEDLVFIFWAPl^APLKSIOvlIYASSK^ 

FTGIIGHEWQVNGLDDIKDRSTLGEKLGGNVW 
LEGKPL 


3176 


A 


99 


1567 


PRGCWSSCLDAMFRLNSLSALAELAVGSRWYH 

GGSQPIQIRRRLN1MVAFLGASAVTASTGLLWKR 

AHAESPPCVDNLKSDIGDKGKhfKDEGDVCNHEK 

KTADLAPHPEEKKKXRSGFRDRKW 

YSTPDKlFRYFATLKVlSEPGEAEVFMTPmFVRS 

ITrmKQPEIiLGLDQYIIKJIFDGKTma 

ADEGSIFYTLGECGLISFSDYIl^TTVI^TPQRl^ 

IAFKMFDLNGDGEVDMEEFEQVQSI1RSQTSMG 

IV1RHRDRPTTGOTLKSGLCSALTTYFFGADLKGK 
LTIKNFLEFQRIO.QHD 

RQFGGNIIXAYSGVQSKKLTAMQRQL*^^ 
KGLTFQEVENFI^ 
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SEQID 


Method 


Predicted 

uCglDulDg 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nnrl*f\tlfi m 
UUCICUUUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine OCysteine, D~Aspartk Add, 
£/=\jiuiaui]c ACiU| r— * ocujrmmaiucj vi^viycinc, n — nisnuine, 
I-lsoteucine, K=Lysine, L=Leucinc, M^Methlonine, 
N^Aspnrngine, P=Proline, Q=Clu tannine, R=Arginine, S=Sertne, 
T=ThreonJne, V«VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, **=Stop codon,/=possible nucleotide deletion, 
^possible nucleotide insertion 










LDKVTMQQVARTVAKVELSDHVCDWFALFDC 
DGNGELSNKEFVSIMKQRLMRGLEKPKDMGFTR 
LMQAMWKCAQETAWDFALPKQ 


3177 


A 


182 


648 


LGWGSGAAVGGRQAARGAALGRRPMAAVLG 
ALGATRRLLAALRGQSLGLAAMSSGTHRLTAEE 
IWQAILDLKj^GWSELSERDAIYKEFSFHNFNQA 

fg™srvalqaekmnhhpewfnvynkvqitlts 
hdcgeltkkdvklakfiekaaasv 


3178 


A 


8 


612 


ACGCRSFCGSTVMSLLLYYALPALGSYAMLSIFF 

LRRPHLLHTPRAPTFRIRLGAHRGGSGELLENTM 

EAMENSMAQRSDLLELDCQLTRDRWWSHDE 

NLCRQSGLNRDVGSLDFEDLPLYKEKLEVYFSPG 

HFAHGSDRRMVRLEDLFQRFPRTPMSVEIKGKN 

EEL1REIAGLVRRYDRNEITIWASEKSSVMKKCK 


3179 


A 


88 


1496 


QETSKMETLSFPRYNVAEIVmERNKILTGADGKN 

LTK2TOLYPNPKPEVLHMIYMRALQIVYGIRLEHF 

YMMPVNSEVMYPHLMEGFLPFSNLVTHLDSFLPI 

CRVNDFETADILCPKAKRTSRFLSGIINFIHFREAC 

RETYMEFLWQYKSSADKMQQLNAAHQEALMK 

LERLDSVPVEEQEEFKQLSDGIQELQQSLNQDFH 

QKTIVLQEGNSQKKSNISEKTKRLNELKLSWSL 

KEIQESLKTKIVDSPEKLKNYKEKMKDTVQKLK 

NARQEWEKYEIYGDSVDCLPSCQLEVQLYQKK 

IQDLSDNREKLASILKESLNLEDQIESDESELKKL 

KTEENSFKRLMIVKKEKLATAQFKJNKKHEDVK 

QYKJLTVffiDCNKVQEKRGAVYERVTTINHEIQKI 

RLGIQQLKDAADREKLKSQEIFLNLKTALEKYHD 

GIEKAAEDSYAKIDEKTAELKRKMFKMST 


3180 


A 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLEVA 

WPLFIFLILISVRLSYPPYEQHECHFPNKAMPSAG 

TLPWVQGIICNANNPCFRYPTPGEAPGVVGNFNK 

SIVARLFSDARRLLLYSQKDTSMKDMRKVLRTL 

QQIKKSSSNLKLQDFLVDNETFSGFLYHNLSLPK 

STVDKMLRADVILHKVFLQGYQLHLTSLCNGSK 

SEEMIQLGDQEVSELCGLPREKLAAAERVLRSN 

MDILKPILRTLNSTSPFPSKELAEATKTLLHSLGT 

LAQELFSMRSWSDMRQEVMFLTNVNSSSSSTQI 

YQAVSRIVCGHPEGGGLKIKSLNWYEDNNYKAL 

FGGNGTEEDAETFYDNSTTPYCNDI^IKNLESSPL 

SRIIWKALKPLLVGKILYTPDTPATRQVMAEVNK 

TFQELAVFHDLEGMWEELSPKIWTFMENSQEMD 

LVRMLLDSRDNDHFWEQQLDGLDWTAQDIVAF 

LAKHPEDVQSSNGSVYTWREAFNETNQAIRTISR 

FMECVNLNKLEPIATEVWLINKSMELLDERKFW 

AGIVFTGITPGSIELPHHVKYKIRMGIDNVERTNK 

IKDGYWDPGPRADPFEDMRYVWGGFAYLQDW 

EQADRVLTGTEKKTGVYMQQMPYPCYVDDIFLR 

VMSRSMPLFMTLAWIYSVAVIIKGIVYEKEARLK 

ETMRIMGLDNSILWFSWFISSLIPLLVSAGLLWI 

LKLGNLLPYSDPSVVFVFLSVFAVVTILQCFLIST 

LFSRA>nJVAACGGIIYFTLYLPYVLCVAWQDYV 

GFTLKIFASLLSPVAFGFGCEYFALFEEQGIGVQW 

DNLFESPVEEIXjFM-TTSVSMMLFTDTFLYGVMT 

WYIEAVFPGQYGIPRPWYFPCnCSYWFGEESDEK 

SHPGSNQKRISEICMEEEPTHLKLGVSIQNLVKVY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


° «vi« actjucuic \t\ aiuuiuc v.™v*ystciue, u^Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, C=Glydne, H=Histidine, 
I^Isoleucine, K=Lysine, L=Leudne, M^Methiouine, 
N=Asparagine, P=Proline, CHGlutamine, R=Arginine, S-Serine, 
T=Threonine, V=Valine, W^Tryptophao, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










RDGMKVAVDGLALNFYEGQITSFLGHNGAGKTT 

TMSILTGLFPPTSGTAYILGKDIRSEMSTIRQNLG 

VCPQHNVLFDMLTVEEHIWFYARLKGLSEKHVK 

AEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLS 

VALAFVGGSKWILDEPTAGVDPYSRRGIWELLL 

KYRQGRTIILSraHMDEADVLGDRIAIISHGKLCC 

VGSSLFLKNQLGTGYYLTLVJCKDVESSLSSCRNS 

SSTVSYLBCKEDSVSQSSSDAGLGSDHESDTLTID 

VSAISNLIRKHVSEARLVEDIGHELTYVLPYEAA 

KEGAFVELrlffilDDRLSDLGISSYGISETTLEEIFL 

KVAEESGVDAETSDGTLPARRNRRAFGDKQSCL 

RPFTEDDAADPNDSDIDPESRETDLLSGMDGKGS 

YQVKGWKLTQQQFVALLWKRLLIARRSRKGFF 

AQIVLPAVFVCIALVFSLIVPPFGKYPSLELQPWM 

YNEQYTFVSNDAPEDTGTLELLNALTKDPGFGT 

RCMEGNPIPDTPCQAGEEEWTTAPVPQTIMDLFQ 

NGNWTMQNPSPACQCSSDKIKKMLPVCPPGAGG 

LPPPQRKQNTADILQDLTGRNISDYLVKTYVQIIA 

KSLKNKIWVNEFRYGGFSLGVSNTQALPPSQEV 

NDATKQMKKHLKLAKDSSADRFLNSLGRFMTG 

LDTRNNVKVWFNNKGWHAISSFLNVINNAILRA 

NLQKGENPSHYGITAFNHPLNLTKQQLSEVAPM 

TTSVDVLVSICVIFAMSFVPASFWFLIQERVSKA 

KHLQFISGVKPVIYWLSNFVWDMCNYVVPATLV 

UIFICFQQKSYVSSTNLPVLALLLLLYGWSITPLM 

YPASFVFKJPSTAYVVLTSVNLFIGINGSVATFVL 

ELFTONKLNNINDILKSVFLIFPHFCLGRGLIDMV 

KNQAMADALERFGENRFVSPLSWDLVGRNLFA 

MAVEGVVFFLITVLIQYRFFIRPRPVNAKLSPLND 

EDEDVRRERQRILDGGGQNDILEIKELTKIYRRK 

RKPAVDRICVGIPPGECFGLLGVNGAGKSSTFKM 

LTGDTTVTRGDAFLNRNSILSNIHEVHQNMGYCP 

QFDAITELLTGREHVEFFALLRGVPEKEVGKVGE 

WAIRKLGLVKYGEKYAGNYSGGNKRKLSTAMA 

LIGGPPVVFLDEPTTGMDPKARRJFLWNCALSVV 

KEGRSWLTSHSMEECEALCTRMAIMVNGRFRC 

LGSVQHLKNRFGDGYTTVVRIAGSNPDLKPVQDF 

FGLAFPGSWKEKHRNMLQYQLPSSLSSLARIFSI 

LSQSKKRLHffiDYSVSQTTLDQVFVNFAKDQSDD 

DHLKDLSLHKNQTVVDVAVLTSELQDEKVKESY 


3181 


A 


215 


1367 


PPATSQAALPEALSKGRETPRPATHPARSQDVRP 

LSCPFDFLRDNVEWSEEQAAAAERKVQENSIQR 

VCQEKQVDYEINAHKYWNDFYKIHENGFFKDR 

HWLFTEFPELAPSQNQNHIJO)WFlJEmSEVPEC 

RNNEDGPGLJMEEQHKCSSKSLEHKTQTPPVEEN 

VTQKISDLEICADEFPGSSATYRILEVGCGVGNTV 

FPILQTNNDPGLFVYCCDFSSTAIELVQTNSEYDP 

SRCFAFVHDLCDEEKSYPVPKGST Dim TFVT <5Ai 

VPDKMQKAINRLSRIXKPGGMVLLRDYGRYDM 
AQLRFKKGQCLSGNFYVRGDGTRVYFFTQEELD 
TLFTTAGLEKVQNLVDRRLQVNRGKQLTMYRV 
WIQCKYCKPLLSSTS 


3182 


A 


3 


1289 


GSETQHLPRDPQHLPWDPQQHQDRRRPEUHAF 
ARDSAPPPSMVLAAETTSQQERLQAIAEKRKRQ 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanlne 0=€ystrine» D^Aspartfc Add, 
E=Clutaraic Add, F«Pbeoylalantne, G=Glydne, HNHistidine, 
I=Iso!eudne, K-Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Sertne, 
T^Threonine, V=Valioe, W^Tryptopban, Y^Tyrosine, 
X^Un known, *=Stop codon, /^possible nodeotide deletion, 
V=possibIe nudeotide insertion 










AEJENKRRQLEDERRQLQHLKSKALRERWLLEG 
TPSSASEGDEDLRRQMQDDEQKTRLLEDSVSRLE 
KGIEVLERGDSAPAAAKENAAAPSPVRAPAPSPA 
KEERKTEVVMNSQQTPVGTPKDKRVSNTPLRTV 

wvjor ivAivirvrvrvivi iov hi i v civl^xv v i vJJCr 1 IV V Loo 1 J. 

LLPRQPLPLGIKVYEDETKVVHAVDGTAENGIHP 

LSSSEVDELMKADEVTLSEAGSTAGAAETRGAV 

EGAARTTPSRREITGVQAQPGEATSGPPGIQPGQE 

PPVTM3PMGYQNVEDEAETKKVLGLQDTTTAEL 

WIEDAAEPKEPAPPNGSAAEPPTEAASREENQA 

GPEATTSDPQDLDMKKHRCKCCSIM 


3183 


A 


333 


1931 


IAPTGGSHSEIQKQLGSGGDSSSQRRAERRTEPRS 

APRPRWGRSARSPGAHKLPGPPRRRDPGAWARL 

EAAAAHRHSRGSMGRRMRGAAATAGLWLLAL 

GSLLALWGGLLPPRTELPASRPPEDRLPRRPARS 

GGPAPAPRFPLPPPLAWDARGGSLKTFRALLTLA 

AGADGPPRQSRSEPRWHVSARQPRPEESAAVHG 

GVFWSRGLEEQVPPGFSEAQAAAWLEAARGAR 

MVALERGGCGRSSNRLARFADGTRACVRYGINP 

EQIQGEALSYYLARLLGLQRHVPPLALARVEAR 

GAQWAQVQEELRAAHWTEGSVVSLTRWLPNLT 

L) V V VrAr WKoliJJUru^KrLKJJAOObLANLSQAbL 

VDLVQWTDLDLFDYLTANFDRLVSNLFSLQWDP 

RVMQRATSNLHRGPGGALVFLDNEAGLVHGYR 

VAGMWDKYNEPLLQSVCVFRERTARRVLELHR . 

G QD AAARLLRL YRRHEPRFPEL AALADPHAQLL 

QRRLDFLAKHILHCKAKYGRRSGDLVSPGGKER 

DLGLGYG 


3184 


A 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLVAA 
ALLVGFILFLTRSRGRAASAGQEPLHNEELAGAG 
RVAQPGPLEPEEPRAGGRPRRRRDLGSRLQAQR 

R AHRVAWAP AnF>JPT7P AVTT A C\WV:n\rCVO A *ET 
I\J\\£I\. V/\ W /\.n/\.L/ClN CuCn V LU/\\^J1Jl1JC.Lj V JtlJftJr/vfcS I 

HLSGKIGAKKLRKLEEKQARKAQREAEEAEREE 

RKRLESQREAEWKKEEERLRLEEEQKEEEERKA 

REEQAQREHEEYLKLKEAFWEEEGVGETMTEE 

QSQSFLTEFINYIKQSKVVLLEDLASQVGLRTQD 

TINRIQDLLAEGTITGVIDDRGKFIYITPEELAAVA 

NFIRQRGRVS1AELAQASNSLIAWGRESPAQAPA 


3185 


A 


2981 


7173 


CLLAGKFSSTLYETGGCDMSLVNFEPAARRASNI 

CDTDSHVSSSTSVRFYPHDVLSLPQIRLNRLLTID 

TDLLEQQDIDLSPDLAATYGPTEEAAQKVKHYY 

RFWILPQLWIGINFDRLTLLALFDRNREILENVLA 

VILAILVAFLGSILLIQGFFRDIWVFQFCLVIASCQ 

YSLLKSVQPDSSSPRHGHNRIIAYSRPVYFCICCG 

LIWLLDYGSRNLTATKFKLYGITFTNPLVFISARD 

LVIVrTLCFPIVFHGLLPQVNTFVMYLCEQLDIHI 

FGGNATTSLLAALYSFICSIVAVALLYGLCYGAL 

KDSWDGQHIPVLFSIFCGLLVAVSYHLSRQSSDP 

SVLFSLVQSKIFPKTEEKNPEDPLSEVKDPLPEKL 

RNSVSERLQSDLWCIVIGVLYFAIHVSTVFTVLQ 

PALKYVLYTLVGr^GFVTHYVLPQVRKQLPWH 

CFSHPLLKTLEYNQYEVRNAATMMWFEKLHVW 

LLFVEKNIIYPLIVLNEl^SSAFnASPKKLNTELG 

ALMITVAGLKLLRSSFSSPTYQYVTVIFTVLFFKF 

DYEAFSETMLLDLFFMSILFNKLWELLYKLQFVY 
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SEQ n> 

NO: 


Method 


" Predicted 

beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


B?M?£.?£7 iu ? lD€ ^y steinc » D-Aspartic Acid, 
E-Giutamic Acid, ^Phenylalanine, C-Glycine, H-Histidine, 
I-Isoleucine, K=Lysine, I^Leucine, M=Methionine, 
N=Aspara^ne, P-Proline, Q=Glutamine, R^Arginine, Serine, 
T-Thrconine, V-Valine, W-Tryptophan, V-Tyros^ 
X-Unknown, *-Stop codon, /^possible nucleotide deletion, 
\=possiWe nucleotide insertion 










1 YIAPWQITWOSA^'HAFAQPFAWHSAMLFIQAA 

VSAFFSTPLNPFLGSAIFITSYVKPVKFWERDYNT 

KRVDHSNTRLASQLDRNPGTYCQQREVEAITEG 

VEEDEGFCCCEPGHIPHMLSFNAAFSQRWLAWE 

VIVTKYILEGYSITDNSAASMLQVFDLRKVLTTY 

YVKGIIYYVTTSSKLEEWLANETMQEGLRLCAD 

RNYVDVDPTFNPNIDEDYDHRLAGISRESFCVIY 

LNWIE YCS SRRAKPVD VDKDSSLVTLC YGLC VL 

GRRALGTASHHMSSNLESFLYGLHALFKGDFRIS 

SIRDEWIFADMELLRKVWPGIRMSIKLHQDHFT 

SPDE YDDPTVL YEAIV SHEKNL VIAHEGDPA WRS 

A VLAN SPSLLALRHVMDDGTNE YKIIMLNRRYL 

SFRVIKVNKECVRGLWAGQQQELVFLRNRNPER 

GSIQNAKQALRNMINSSCDQPIGYPIFVSPLTTSY 

SDSHEQLKDILGGPISLGNIRNFIVSTWHRLRKGC 

GAGCNSGGNIEDSDTGGGTSCTGNNATTANNPH 

SNVTQGSIGNPGQGSGTGLHPPVTSYPPTLGTSHS 

SHSVQSGLVRQSPARASVASQSSYCYSSRHSSLR 

MSTTGFVPCRRSSTSQISLRNLPSSIQSRLSMVNO 

MEPSGQSGlj\CVQHGLPSSSSSSQSIPACKHHTL 

VGFLATEGGQSSATDAQPGNTLSPANNSHSRKA 

EVIYRVQIVDPSQILEGINLSKRKELQWPDEGIRL 

KAGRNSWKDWSPQEGMEGHVIHRWVPCSRDPG 

TRSHDDKAVLLVQ1DDKYVTVJETGVLELGAEV 


3186 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 

DGVIKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 

IQSKSSKAWHGDLMGVPVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLODD 

KNQSLFCWEIPVQIVSHL 


3187 


A 


3 


470 


bLSAMRFLAA rFLLLALSTAAQAEPVQFKDCGSV " 

DGVIKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 

IQSKSSKAWHGBLMGVPVPFPIPEPDGCKSGINC 

PIQBCDKTYSYLNKLPVKSEYPSIKLVVEWOLODD 

KNQSLFCWEIPVQIVSHL 


3188 


A 


2 


3483 


PRWKLILLVNDKKRYERVGGGPKRLGRDVEM " 

EEMIEQLQEKVHELEKQNDTLKNRLISAKQQLQT 

QGYRQTPYNNVQSRINTGRRKANENAGLQECPR 

KGIKFQDADVAETPHPMFTKYGNSLLEEARGEIR 

NLENVIQSQRGQEEELEHLAEILKTQLRRKENEIE 

LSLLQLREQQATDQRSNIRDNVEMIKLHKQLVE 

KSNALSAMEGKFIQLQEKQRTLKISHDALMANG 

DELNMQLKEQRLKCCSLEKQLHSMKFSERRBBEL 

QDRINDLEKERELLKENYDKLYDSAFSAAHEEQ 

WKLKEQQLKVQIAQLETALKSDLTDKTEDLDRL 

KTERDQNEKLVQENRELQLQYLEQKQQLDELKK 

RIKLYNQENDINADELSEALLLIKAQKEQKNGDL 

Sr^VKVDSEINKDLERSMRELQATHAETVQELEK 

TRNMLIMQHKINKDYQMEVEAVTRK^ 

YELKVEOYVHLLDIRAARTR^r faot R'niAvpiv 

QYKFKPEIMPDDSVDEFDETIHLERGENLFEIHIN 
KVTFSSEVLQASGDKEPVTFCTYAFYDFELQTTP 
WRGLHPEYNFTSQYLVHVNDLFLQYIQKNTITL 
EVHQAYSTEYETIAACQLKFHEILEKSGRIFCTAS 
LIGTKGDIPNFGTVEYWFRLRVPMDQAIRLYRER 
AKALGYITSNFKGPEHMOSLSQQAPKTAOLSSTD 
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SEQ1D 

NO: 


Method 


Predicted 

UCglQIllOg 

nucleotide 
location 
correspond] og 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

UUuCUUUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine OCysteine, D=»Aspartic Add, 
E^GIotamic Acid, ^Phenylalanine, G=Glycine, H ss Histidine, 
I=Isoleucine, K=Lysine, LHLeudne, M=Methfonlne, 
N=Asparagine, P^Proline, Q=Glutamine, R=»Arginine, Serine, 
T=Threonine, V=VaIine, W=Tryptopbnn, Y=Tyrosine, 
X=Unknown, **3top codon, possible nndeotide deletion, 
V=possible oudeotide insertion 










STDGhO.NEIJrlITlRCa^QSRASHLQPHPYVVY 

KFFDFADHDTAIIPSSNDPQFDDHMYFPVPMNM 

DLDRYLKSESLSFYVFDDSDTQENIYIGKVNVPLI 

SLAHDRCISGIFELTDHQKHPAGTIHVILKWKFA 

YLPPSGSITTEDLGNFIRSEEPEVVQRLPPASSVST 

LVLAPRPKPRQRLTPVDKKVSFVDIMPHQSDVSQ 

EGSVDEVKENTEKMQQGKDDVSLLSEGQLAEQS 

LASSEDETEITEDLEPEVEEDMSASDSDDCIIPGPI 

SKNIKQPSEKIRIEIIALSLNDSQVTMDDTIQRLFV 

ECRFYSLPAEETPVSLPKPKSGQWVYYNYSNVIY 

VDKENNKAKRDILKAILQKQEMPNRSLRFTVVS 

DPPEDEQDLECEDIGVAHVDLADMFQEGRDLIE 

QNIDVFDARADGEGIGKLRVTVEALHALQSVYK 

QYRDDLEA 


3189 


A 


476 


1175 


MKGSGWHLRSGMVGTLITTILPHWRRTAHVGTN 

1LTAVSYLKGLWMECVWHSTGIYQCQIYRSLLA 

LPQDLQAARALMGISCLLSGIACACAVIGMKCTR 

CAKGTPAKTTFAILGGTLFILAGLLCMGAVSWTT 

NDVVQNFYNPLLPSGMKFEIGQALYLGFISSSLSL 

IGGTLLCLSCQDEAPYRPYQAPPRATTTTANTAP 

AYQPPAAYKDNRAPSVTSATHSGYRLNDYV 


3190 


A 


267 


1037 


DRMAWQGLVLAACLLMFPSTTADCLSRCSLCA 

VKTQDGPKPINPLICSLQCQAALLPSEEWERCQSF 

LSFFTPSTLGLNDKEDLGSKSVGEGPYSELAKLS 

GSFLKELEKSKFLPSISTKENTLSKSLEEKLRGLS 

DGFREGAESELMRDAQLNDGAMETGTLYLAEE 

DPKEQVKRYGGFLRKYPKRSSEVAGEGDGDSM 

GHEDLYKRYGGFLRRIRPKLKWDNQKRYGGFLR 

RQFKWTRSQEDPNAYSGELFDA 


3191 


A ; 


29 


574 


GTSAGAQTKGALCQLKVPTEKLPSPLPTMADEID 

FTTGDAGASSTYPMQCSALRKNGFWLKGRPCK 

IVEMSTSKTGKHGHAKVHLVGEDIFTGKKYEDIC 

PSTHNMDWMKRNDYQLICIQDGYLSLLTETGE 

VREDLKLPEGELGKEIEGKYNAGEDVQVSVMCA 

MSEEYAVAIKPCK 


3192 


A 


105 


1661 


KVSADGMQSCESSGDSADDPLSRGLRRRGQPRV 

WIGAGLAGLAAAKALLEQGFTDVTVLEASSHIG 

GRVQSVKLGHATFELGATWIHGSHGNPIYHLTE 

ANGLLEETTDGERSVGRISLYSKNGVACYLTNH 

GRRIPKDVVEEFSDLYNEVYNLTQEFFRHDKPVN 

AESQNSVGVFTREEVRNRIRNDPDDPEATKRLKL 

AMIQQYLKVESCESSSHSMDEVSLSAFGEWTEIP 

GAHHLPSGFMRVVELLAEGIPAHVIQLGKPVRCI 

HWDQASARPRGPEIEPRGEGDHNHDTGEGGQGG 

EEPRGGRWDEDEQWSVWECEDCELIPADHVIV 

TVSLGVLKRQYTSFFRPGOTEKVAAIHRLGIGTT 

DKIFLEFEEPFWGPECNSLQFVWEDEAESHTLTY 

PPELWYRKICGFDVLYPPERYGHVLSGWICGEEA 

LVMEKCDDEAVAEICTEMLRQFTGNPNIPKPRRI 

LRSAWGSNPYFRGSYSYTQVGSSGADVEKLAKP 

LPYTESSKTATK 


3193 


A 


1 


1928 


QLGTORCLRGDKVTNAMQDFLVTNLEPRFIEPQT 
ANLSVVFKDSNSTTTLIFVLSPGTDPAADLYKFA 
EEMKFSKKLSAISLGQGQGPRAEAMMRSSBERGK 
WVFFQNCHLAPSWMPALERLDEH3NPDKVHRDF 
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SEQID 
NO' 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteiue, D=Aspartic Acid 
E-Glutaraic Acid, F=Phenylalanine, G=Glycine, H=Histidine, ' 
I-Isoleucine, K=Lysine, Leucine, M-Methionine, 
N=Asparagine, P-Prolinc, Q-Glutaraine, R-Arginine, S=Serine, 
Threonine, V-VaJine, W=Tryptophan, Y=Tyrosin^ 
X-Unknown, *=Stop codon, /^possible nucleotide deletion 
\-possibIe nucleotide insertion 










RL\\O.TSLPSNKFPVSILQNGSKMTIEPPRGVRAN 

LLKSYSSLGEDFLNSCHKVMEFKSLLLSLCLFHG 

NALERRKFGPLGFNIPYEFTDGDLRICISQLKMFL 

DEYDDIPYKVLKYTAGEINYGGRVTDDWDRRC1 

MNILEDFYNPDVLSPEHSYSASGIYHQIPPTYDLH 

GYLSYIKSLPLNDMPEIFGLHDNANITFAQNETFA 

LLGTIIQLQPKSSSAGSQGREEIVEDVTQNILLKVP 

EPINLQWVMAKYPVLYEESMNTVLVQEVIRYNR 

LL V v 1 1 V 1 L ^JJ^LK-AIJCGL WMSSQLELMAASL 

Y1WTVPELWSAKAYPSLKPLSSWVMDLLQRLDF 

LQAWIQDGIPAVFWISGFFFPQAFLTGTLQNFAR 

KFVISIDTISFDFKVMFEAPSELTQRPQVGCYIHG 

LFLEGARWDPEAFQLAESQPKELVreMAVIWLL 

PTPNRKAQDQDFYLCPIYKTLTRAGTLSTTGHST 

NYVIAVEIPTHQPQRHWIKRGVALICALDY 


3194 


A 


1 


1023 


DGWTPVHAAVDTGNVDSLKLLMYHPJPAHGNS 

FNEEESESSVFDLDGGEESPEGISKPVVPADLINH 

ANREGWTAAHIAASKGFKNCLEILCRHGGLEPE 

RRDKCNRTVHDVATDDCKHLLENLNALKIPLRIS 

vucinraiN i ^alJULfaCENTICALNIRKQTSWDDFS 

KAVSQALTNHFQAISSDGWWSLEDVTCNJfTTDS 

NIGLSARSIRSITLGNVPWSVGQSFAQSPWDFMR 

KNKAEHITVLLSGPQEGCLSSVTYASMIPLQMM 

QNYLRLVEQYHNVIFHGPEGSLQDYIVHQLALCL 

KHRQMGWQDSPVEIVEELEVGCWFFPREQLLRT 
CSLVA 


3195 


A 


1 


1809 


MAASAQVSV 1 FEDVAVTF1 QHEWGQLDAAQRT 

LYQEVMLETCGLLMSLGCPLFKPELIYQLDHRQE 

LWMATKDLSQSSYPGDNTKPKTTEF1TSHLALPE 

EVLLQEQLTQGASKNSQLGQSKDQDGPSEMQEV 

HLKIGIGPQRGKLLEKMSSERDGLGSDDGVCTKI 

TQKQVSTEGDLYECDSHGPVTDALIREEKNSYK 

CEECGKVFKKNALLVQHERIHTQVKPYECTECG 

KTFSKSTHLLQHLIIHTGEKPYKCMECGKAFNRR 

SHLTRHQRIHSGEKPYKCSECGKAFTHRSTFVLH 

HRSHTGEKPFVCKECGKAFRDRPGFIRHYITHTGE 

KPYECIECIECGKAFNRRSYLTWHQQIHTGVKPF 

i-,\sLw\^vjB % j\r y^coAULiKlti i lin I GEKPYKCMECG 

KAFNRRSHLKQHQRIHTGEKPYECSECGKAFTH 

CSTFVLHKRTHTGEKPYECKECGKAFSDRADLIR 

OTSIHTGEKPYECVECGKAFNRSSHLTRHQQIHT 

GEKPYECIQCGKAFCRSANLIRHSIIHTGEKPYEC 

SECGKAFNRGSSLTHHQRIHTGRNPTrVTDVGRP 

FMTAQTSVNIQELLLGKEFLNITTEENLW 


3196 


A 


1400 


264 


VGFWERPLRSSRWFRRSLRRWEMLARAARGTG " 

ALLLRGSLLASGRAPPJIASSGLPRNTVVLFVPQQ 

EAWVVERMGRFHRILEPGLNILIPVLDRIRYVQSL 

KEIVINVPEQSAVTLDNVTLQEDGVLYLRIMDPY 

KASYGVEDPEYAVTQLAQTTMRSELGKLSLDKV 

FRERESLNASIVDA1NQAADCWGIRCLRYEIKDIH 

VPPRVKESMQMQVEAERRKRATVLESEGTRESA 

INVAEGKKQAQILASEAEKAEQINQAAGEASAVL 

AKAKAKAEAIRILAAALTQHNGDAAASLTVAEO 

YVSAFSKLAKDSNTILLPSNPGDVTSMVAQAMG 

VYGALTKAPVPGTPDSLSSGSSRDVQGTDASLDE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted cod 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A«Alanine OCystdne, D-Aspartic Add, 
& uiuiuujic acio* r— rncnyiaianine, v*™v»jycine, ti 3 xllstiGinc, 
I=Isoleudne, K«Lysine, L»Leudne, M=Methionine, 
N«Asparagine, P^Proline, Q=Glutamine, R^ArglnJne, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
V*possibIe nucleotide insertion 










ELDRVKMS 


3197 


A 


66 


3632 


LWECAAAAAGQRDGGVTLFLKGRVLGRRCAAS 

LFAREVCVSTSSSRPACFLHCARARGEQMHQMA 

SGVGSMKRSPRKMWRPGEKKEPQGVVYEDVRD 

DTEDFKEPLKWraGSAYGLQNFNKQKKLKTCD 

DMDTFFLHYAAAEGQIELMEKJTRDSSLEVLHE 

MDDYGNTPLHCAVEKNQIESVKFLLSRGANPNL 

RNr^JMMAPLHIAVQGMNNEVMKVLLEHRTIDV 

NLEGENGNTAVIIACTTNNSEALQILLNKGAKPC 

KSNKWGCFPIHQAAFSGSKECMEIILRFGEEHGY 

SRQLHINFMNNGKATPLHLAVQNGDLEMTKMCL 

DNGAQIDPVEKGRCTAIHFAATQGATEIVKLMIS 

SYSGSVDIVNTTD<3CHETMLHRASLFDHHELAD 

YLISVGADINKIDSEGRSPLILATASASWNIVNLL 

LSKGAQVDDCDNFGRNFLHLTVQQPYGLKNLRP 

EFMQMQQIKELVMDEDNDGCTPLHYACRQGGP 

GSVNNLLGFNVSIHSKSKDKKSPLHFAASYGRIN 

TCQRLLQDISDTRLLNEGDLHGMTPLHLAAKNG 

HDKVVQLLLKKGALFLSDHNGWTALHHASMGG 

YTQTMKVILDTNLKCTDRLDEDGNTALHFAARE 

GHAKAVALLLSHNADIVLNKQQASFLHLALHNK 

RKEVVLTIIRSKRWDECLKIFSHNSPGNKCPITEM 

IEYLPECMKVLLDFCMLHSTEDKSCRDYYEEYNF 

KYLQCPLEFTKKTPTQDVIYEPLTALNAMVQNN 

RIELLNHPVCKEYLLMKWLAYGFRAHMMNLGS 

YCLGLIPMT1LVVNIKPGMAFNSTGIINETSDHSEI 

LDTTNSYLIKTCMILVFLSSIFGYCKEAGQIFQQK 

RNYFMDISNVLEWIIYTTGIIFVLPLFVEIPAHLQ 

WQCGAIAVYFYWMNFLLYLQRFENCGIFIVMLE 

VELKTLLRSTVVFIFLLLAFGLSFYILLNLQDPFSS 

PLLSIIQTFSMMLGDINYRESFLEPYLRNELAHPV 

LSFAQLVSFTIFVPIVLMNLLIGLAVGDIAEVQKH 

ASLKRIAMQVELHTSLEKKLPLWFLRKVDQKSTI 

VYPNKPRSGGMLFH1FCFLFCTGEIRQEIPNADKS 

LEMEILKQKYRLKDLTFLLEKQHELIKLIIQKMEII 

SETEDDDSHCSFQDRFKKEQMEQRNSRWNTVLR 

AVKAKTHHLEP 


3198 


A 


51 


2177 


KEKSLHHVDQRPPLWHPGRPGTSQSAAMNASSE 

GESFAGSVQIPGGTTVLVELTPDIHICGICKQQFN 

NLDAFVAHKQSGCQLTGTSAAAPSTVQFVSEET 

VPATQTQTTTRTITSETQTITVSAPEFVFEHGYQT 

YLPTESNENQTATVISLPAKSRTKKPTTPPAQKRL 

NCCYPGCQFKTAYGMKDMERHLKIHTGDKPHK 

CEVCGKCFSRKDKLKTHMRCHTGVKPYKCKTC 

DYAAADSSSLNKHLRIHSDERPFKCQICPYASRN 

SSQLTVHLRSHTGD APFQCWLCS AKFKIS SDLKR 

HMRVHSGEKPFKCEFOSTVRCTMKGNLKSHIRIK 

HSGNNFKCPHCAFLGDSKATLRKHSRVHQSEHR 

EKCSECSYSCSSKAALRJHERIHCTVRPFKCNYCS 

FDSKQPSNLSKHMKKFHGDMVKTEALERKDTG 

RQSSRQVAKLDAKKSFHCDICDASFMREDSLRS 

HKRQHSEYNESKNSDVTVLQFQIDPSKQPATPLT 

VGHLQVPLQPSQVPQFSEGRVKHVGHQVPQANT 

IVQAAAAAVNIVPPALVAQNPEELPGNSRLQILR 

QVSLIAPPQSSRCPSEAGAMTQPAVLLTTHEQTD 
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SEQID 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
__ sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine CWvefpin* tv-a<, — jT-ts — 

Msoleucine, K=Ly S ine, ^-Leucine, Methionine, 
J^Asparagne, ^Proline, Q=Glutan,ine, R-A^oine, S=Serfne, 

T=Threomne, V»Va line, W=TryptoDhan Y=Tvrn«i». 
y_i» , * ' j pwpuauj ■ lyrosinc, 

X=Unknown, *=Stopcodon,A.possible nneleotide deletion, 

\=possble nucleotide insertion 


3199 








~ UA1 LHQTLlFl ASGGPQEGSONQlHl^SGITCTD 
FEGLNALIQEGTAEVTWSDGGQNIAVATTAPPV 
_ FSSSSQQELPKOTYSnOGAAHPAT I ppa ncmn 


3200 


A 


13 


2247 


y ShHSMEGDPSGLPLLARGASC YSLICPCPRP AD 
WSILQGTDWSILQSADWCIYNPLARHRALTGVFL 
QSADWCTYNPLARQKSSPSPHSTQEVQLASPLTR 
RPNKKDSAERNHRPAREGSVAQRQPNPAALEKA 
EPAARKRNEREGGGSQEPGREHSLEKGYWAPGL 
GPDPSMCSKQVDPSEGASSHLKHRGGSRAAHLE 
VRRLLRRLVGALVAEAGFCYVQVAEGQRVVGV 
LEVAEAAAAPVQHEPTAAVATQSRWFPRGTRPG 
LCSLP IA VAALLCPGSGPG AQSGLEFVERPPPSPL 
AWLARWPLPPPAGRCPRDAPEARVPEKARAEG 
SERENNYGCGVVGGEMTTLVLDNGAYNAKIGY 
SHENVSVIPNCQFRSKTARLKTFTANQIDEIKDPS 
GLFYBLPFQKGYLVNWDVQRQVWDYLFGKEMY 
QVDFLDTOniTEPYFNFTSIQESMNEILFEEYOFO 
AVLRVNAGALSAHRYFRDNPSELCCnVDSGYSF 
THIVPYCRSKKKKEAIIRINVGGKLLTNHLKEIISY 
^ v in viiNy v KnJJ VCY VSQDFYRDMDI 

AKLKGEENTVMIDYVLPDFSTDCKGFCKPREEMV 

LSGKYKSGEQILRLANERFAVPEILFNPSDIGIOE 
MGIPEAJVYSIOMT PPFlunPuciri^xT n n ^^tn, „ 
^ v 01 V iN ^ r ^^MyrHrrKNIVLTGGNSLF 

PGFRDRVYSEVRCLTPTDYDVSVVLPENPITYAW 

^GKLISENDDFEDMVVTREDYEENGHSVCEEK 




A 


3 


307 


A VQRIRHEMN ^RLTGDLSHLAAl VILLLKIWKTR 
SCAGISGKSOLLFAT.VFTTfcVT ni tttcdtct vrKr™ 

MKVWYAIHRNVFHLQCTGLWTLNLCOiriFM 


3201 
3202 


A 


1 


469 


1KHEGRGQRGKMELVQVLKRGLQQITGHGGLRG 

YLRVFFRTNDAKVGTLVGEDKYGNKYYEDNKO 

FFGRHRWVVYTTEMNGKNTFWDVDGSMVPPE 

WHRWLHSMTODPPTTKPLTARKFIWTNHKFNVT 

GTPEQYVPYSTTRKKIOEWIPPSTPYK 


3203 


A 


144 


840 


NSSORIMATHAT FTAfiT Ff nn\rr i \jf\// » i m a h.™™ , 

PQWRVSAFIENNIVVFENFWEGLWMNCVROANI 

RMQCKIYDSLLALSPDLQAARGLMCAASVMSFL 

AFMMAILGMKCTRCTGDNEKVKAHILLTAGIIFII 

TGMWLIPVSWVANAIIRDFYNSIVNVAQKRELG 
EAL YLGWTTALVLIVGGALFCC VFrriMPTi'Qc qvd 

YSIPSHRTTQKSYHTGKKSPSVYSRSOYV 


3204 


A 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVAHR 
VALCHLAGCQEQAAWYHTLQILFFLVSAYFFSCP 
VPEKYFPGSCDIVGHGHQIFHAFLSICTLSQLEAIL 
LDYQGRQEIFLQRHGPLSVHMACLSFFFLAACSA 
ATAALLRHKVKARLTKKDS 




A 


1808 


668 

: 
; 

< 


FESAPLPAFISSRILPAAWRNWCSYWTRTISCHV 

QNGTYLQRVLQNCPWPMSCPGSSYRTVVRPTYK 

VMYKIVTAREWRCCPGHSRVSCEEVAGSSASLE 

PMWSGSTMRRMALRPTAFSGCLNCSKVSELTER 

LKVLEAKMTMLTVTEQPVPPTPATPEDPAPLWGP 

PPAQGSPGDGGLQDQVGAWGLPGPTCPKGDAG 

SRGPMGMRGPPGDPLLSNTFTETONHWPQGPTC 

'PGPPGPMGPPGPPGPTGVPGSPGHIGPPGPTGPK 

3ISGHPGEKGERGLRGEPGPQGSAGQRGEPGPKG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

fft firct nminn 

W i 1 * O l UUIIUv 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

nf"i<i ciflnf nt 

UUU IColUUCUl 

peptide 
sequence 


Amino add sequence (A-Alanine OCysteine, D-Aspartic Acid, 
*- vmuumuic f\.Q\u, r=r ucnyiaianine, ij^vriycine, H = HlStiQlne, 
I=Isoleucine, K=Lysine, L^Leudne, M-Metbionine, 
N-Asparaglne, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threoninc, V-Valine, W=Tryptophan, Y=Tyrosine, 
X— Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nudeotide insertion 










DPGEKSHWGEGLHQLREALKILAERVLILETMIG 
LYEPELGSGAGPAGTGTPSLLRGKRGGHATNYRI 
VAPRSRDERG 


3205 


A 


2810 


1652 


RTSTQKWQSVFNDSQEHLEW'YCNPENDRMRM 

KYGGQEFWADLNAMNVYETTEFDQLRRLSTPPS 

SNWSIYHTVWKFFCRDHFG WRE YPES VIRLIEE 

ANSRGLKEVRFMMWNNHYILHNSFFRREIKRRP 

LFRSCFILLPYLQTLGGVPTQAPPPLEATSSSQnCP 

DGVTSANFYPETWVYMHPSQDFIQVPVSAEDKS 

YRHYNLFHKTVPEFKYRILQILRVQNQFLWEKY 

KRKJCEYMNRKMFGRDRIINERHLFHGTSQDVVD 

GICKHNFDPRVCGKHATMFGQGSYFAKKASYSH 

NFSKKSSKGVHFMFLAKVLTGRYTMGSHGMRR 

PPPVNPGSVTSDLYDSCVDNFFEPQIFVIFNDDQS 

YPYFVIQYEEVSNTVSI 


3206 


A 


297 


4500 


CLVDSKLWKGARSVYHQLFMSSLLMDLKYKKL " 

FAVRFAKNYERLQSDYVTDDHDREFSVADLSVQ 

IFTVPSLARMLITEENLMSniKTFMDHLRHRDAQ 

GRFQFERYTALQAFKFRRVQSLILDLKYVLISKPT 

EWSDELRQKFLEGFDAFLELLKCMQGMDPITRQ 

VGQHEMEPEWEAAFTLQMKLTHVISMMQDWC 

ASDEKVLIEAYKKCLAVLMQCHGGYTDGEQPIT 

LSICGHSVETIRYCVSQEKVSIHLPVSRLLAGLHV 

LLSKSEVAYKFPELLPLSELSPPMLIEHPLRCLVL 

CAQVHAGMWRRNGFSLVNQIYYYHNVKCRRE 

MFDKDVVMLQTGVSMMDPNHFLMIMLSRFELY 

QIFSTPDYGKRFSSEITHKDVVQQNNTLIEEMLYL 

IIMLVGERFSPGVGQVNATDEIKREI1HQLSIKPM 

AHSELVKSLPEDENKETGMESVIEAVAHFKKPGL 

TGRGMYELKPECAKEFNLYFYHFSRAEQSKAEE 

AQRKLKRQNREDTALPPPVLPPFCPLFASLVNILQ 

SDVMLCIMGTILQWAVEHNGYAWSESMLQRVL 

HLIGMALQEEKQHLJENVTEEHVVTFTFTQKJSKP 

GEAPKNSPSILAMLETLQNAPYLEVHKDMIRWIL 

KTFNAVKKMRESSPTSPVAETEGTIMEESSRDKD 

KAERKRKAEIARLRREKIMAQMSEMQRHFIDEN 

KELFQQTLELDASTSAVLDHSPVASDMTLTALGP 

AQTQVPEQRQFVTCILCQEEQEVKVESRAMVLA 

AFVQRSTVLSKNRSKFIQDPEKYDPLFMHPDLSC 

GTHTSSCGHIMHAHCWQRYFDSVQAKEQRRQQ 

RLRLHTSYDVENGEFLCPLCECLSNTVIPLLLPPR 

NIFNNRLNFSDQPNLTQWIRTISQQIKALQFLRKE 

ESTPNNASTKNSENVDELQLPEGFRPDFRPKIPYS 

ESIKEMLTTFGTATYKVGLKVHPNEEDPRVPIMC 

WGSCAYTIQSIERILSDEDKPLFGPLPCRLDDCLR 

SLTRFAAAHWTVASVSVVQGHFCKPFASLVPND 

SHEELPCELDIDMFHLLVGLVLAFPALQCQDFSGI 

SLGTGDLHIFHLVTMAH1IQILLTSCTEENGMDQE 

NPPCEEESAVLALYKTLHQYTGSALKEIPSGWHL 

WRSVRAGIMPFLKCSALFFHYLNGVPSPPDIQVP 

GTSHFEHLCSYLSLPNNLICLFQENSEIMNSLIES 

WCRNSEVKRYLEGERDAIRYPRESNKLINLPEDY 

SSLINQASNFSCPKSGGDKSRAPTLCLVCGSLLCS 

QSYCCQTELEGEDVGACTAHTYSCGSGVGIFLR 

VRECQVLFLAGKTKGCFYSPPYLDDYGETDQGL 
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Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



49 



Predicted end 
nucleotide 
locatioa 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Ammo acid sequence (A=Alamne OCysteine, l>=Asparnc Add " 
£=Cf utaraic Add, ^Phenylalanine, G=Glydne, H=Histidine ' 
Msoleudne, K=Lysine, L-Lcacine, M^Methionine, ' 
N-Asparagine, P-Proline, C>Glutamine, R-Arginine, S=Serine, 
T=Threonine, V^Valine, W-Tryptophan, Y-Tyrosine, 
X-Unknown, *=Sfop codon, /-possible nudeotide deletion 
\=possibIe nudeotide insertion * 



963 



RRGNPLHLCKEKFKKIQKLWHyHSVTEElGHAO 
EANQTLVGIDWQHL 



qLSPSQAPAGAQEVARRVTVUSASHGGRRSTMA 

TTVSTQRGPVYIGELPQDFLRITPTQQQRQVQLD 

AQAAQQLQYGGAVGTVGRLNITWQAKLAKNY 

GMTRMDPYCRLRLGYAVYETPTAHNGAKNPRW 

NKVIHCTVPPGVDSFYLEIFDERAFSMDDRIAWT 

HITIPESLRQGKVEDKWYSLSGRQGDDKEGMTNL 

VMSYALLPAAMVMPPQPVVLMPTVYQQGVGY 

VPITGMPAVCSPGMVPVALPPAAVNAQPRCSEE 

DLKAIQDMFPNMDQEVIRSVLEAORGNKDAAIN 
SLLQMGEEP 



1196 



104 



LERTPASADMA WTKYQLFLAGLMLVTGSINTLS 

AKWADNFMAEGCGGSKEHSFQHPFLQAVGMFL 

GEFSCLAAFYLLRCRAAGQSDSSVDPQQPFNPLL 

FLPPALCDMTGTSLMYVALNMTSASSFQMLRGA 

VIIFTGLFSVAFLGRRLVLSQWLGILATIAGLVW 

GLADLLSKHDSQHKLSEVITGDLLIIMAQnVAIO 

MVLEEKPVYKHNVHPLRAVGTEGLFGFVILSLLL 

VPMYYIPAGSFSGNPRGTLEDALDAFCQVGQQP 

LUVALLGNISSIAFFNFAGISVTKEI^ATTRMVL 

DSLRTVVIWALSLALGWEAFHALQILGFLILLIGT 

ALYNGLHRPLLGRLSRGRPLAEESEQERLLGGTR 
TPINDAS 



1999 



AK v v J>LKJiFSCF WRREKPV SSLSSLQVKAEASW " 
DSAVHGCPQLSRGTPVDERLFLIVRVTVQLSHPA 
DMQLVLRKRICVNVHGRQGFAQSLLKKMSHRSS 
IPGCGVTFEIVSN1PEDAQGVEEREALARMAANV 
ENPASADSEAYIEKYLRSVLAVENLLTLDRLRQE 
VAVKEQLTGKGKLSRRSISSPNVNRLSGSRQDLIP 
SYSLGSNKGRWESQQDVSQTTVSRGIAPAPALSV 
SPQNNHSPDPGI^NLAASYLNPVKSFVPQMPKLL 
KSLFPVRDEKRGKRPSPLAHQPVPRIMVQSASPDI 
RVTRMEEAQPEMGPDVLVQTMGAPALKICDKP 
AKVPSPPPVIAVTAVTPAPEAQDGPPSPLSEASSG 
YFSHSVSTATLSDALGPGLDAAAPPGSMPTAPEA 
EPEAPISHPPPPTAVPAEEPPGPQQLVSPGRERPDL 
EAPAPGSPFRVRRVRASELRSFSRMLAGDPGCSP 
GAEGNAPAPGAGGQALASDSEEADEVPEWLREG 
EFVTVGAHKTGVVRYVGPADFQEGTWVGVELD 
LPSGKNIXjSIGGKQYFRCNPGYGLLVRPSRVRR 
ATGPVRRRSTGLRLGAPEARRSATLSGSATNLAS 
LTAALAKADRSHKNPENRKSWAS 



694 



SPFWIEKRRMEKPLFPLVPLHWFGFGYTALVVS " 
GGIV GYVKTGS VPSLAAGLLFGSLAGLGA YQL Y 
QDPRNVWGFLAATSVTFVGVMGMRSYYYGKF 
MPVGLIAGASLLMAAKVGVRMLMTSD 



1078 



594 



1962 



VGMELPAVNLKVILLGHWLLTrWGCIVFSGSYA" 
WANFTII^lXjVWAVAQRDSn)AISMFLGGLLATI 
FLDIVfflSIFYPRVSLTDTGRFGVGMAILSLLLKPL 
SCCFVYHMYRERGGELLVHTGFLGSSQDRSAYO 
TIDSAEAPADPFAVPEGRSQDARGY 

FRCGLAPKGRPRRRADPVASA1MDPAEAVLQEK " 
ALKFMMEFRSWCPGWNTIVIARSRLT^ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysttine, D=Aspartie Add t 
EXJIatamic Add, ^Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleudne, K=Lysine, i/=Leudne, M^Methionine, 
N=Asparaglne, P»Prolloe, Q=Glutaroine, R=Argininc f S^Serine, 
T«Threonlne, V-Valine, W=Tryptophan, Y-Tyrosinc, 
X^nknown, *=Stop codon, ^possible oodeotide deletion, 
\=possiblc nudeotide insertion 










AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MJVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDfflAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLEERMVRTDSLWRGLAERRGWG 

QYLreNKPPDGNAPPNSFYRALYPKOQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVUTGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRS1AVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3213 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRS WCPG WNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDffiTEES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKTV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMM VTC SKDRSIA V WDMASPTDITL 

RRVLVGHRAAVNWDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDDECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3214 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPG WNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MTVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLffiRMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKnQDffiTBES 

NWRCGRHSLQRMCRSETSKGVYCLQYDDQKIV 

SGLRDNTIK1WDKNTLECKRILTGHTGSVLCLQY 

ucKvii i uooUo 1 VKV WD V N 1 uEMLNTLEHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNWDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKDCVWDLVAALDPRAPAGTLCLRT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


1 Predicted end 

[ location 

corresponding 
1 to last amino 
I acid residue of 

peptide 

sequence 


Am.no «id sequence (A-Alanine OCysteine, D=Asp a rtie Add, 

E=GIo«ara l£ Add, ^Phenylalanine, G-Glydne, H=HisUdine7 

Msoleudne, K=Lyslne, L-Leucine, M=Methionine, 

N=Asparagine,P SK Proline.O=Glutamin<» R 3 A m ; n :.. o_o • 
T _ T / . ; * * ^ v-vjiuiamine, K=Arginine, S=Senne, 

T-Threoniue, V=Valine, W=Tryptophan, Y-Tyrosine, 

X=Unknown, *=Stop codon, ^possible nucleotide deletion, 

\=possible nucleotide insertion 










LVbHSGRVFKLQFDEFQIVSSSHDDTILIWDFLND 
PAAQSEPPRSPSRTYTYISR 


3215 


A 


2 


1376 


fcARLVGCQKtrOPARPGSYSSGAETAGRAMAAN 

LSRNGPALQEAYVRWTBKSPTDWALFTYEGNS 

NDIRVAGTGEGGLEEMVEELNSGKVMYAFCRV 

KDPNSGLPBCFVLINWTGEGVNDVRKGACASHVS 

TMASFLKGAHVTINARAEEDVEPECIMEKVAKA 

SGANYSFHKESGRFQDVGPQAPVGSVYQKTOAV 

SEIKRVGKDSFWAKAEKEEENRRLEEKRRAEEA 
QRQLEQERRERELREAARRFOR vnpnrsrjn a cnn 

RTWEQQQEWSRNRNEQESAVHPREIFKOKERA 
MSTTSISSPQPGKLRSPFLQKQLTQPETHFGREPA 
AAISRPRADLPAEEPAPSTPPCLVQAEEEAVYEEP 
PEQETFYEQPPLVQQQGAGSEHIDHH1QGQGLSG 
QGLCARALYDYQAADDTEISFDPENLITGffiVIDE 
GWWRGYGPDGHFGMFPANYVELIE 


3216 


A 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADLSW 

DPMAFFTGLWGPFTCVSRVLSHHCFSTTGSLSAI 

QKMTRVRVVDNSALGNSPYHRAPRCIHVYKKN 

GVGKVGDQILLAIKGQKKKALIVGHCMPGPRMT 

PRFDSNNWLIEDNGNPVGTRIKTPIPTSLRKREG 
EYSKVLAIAQNFV 


3217 


A 




1563 


MLCALLLLPSLLGATRASP'I'SGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTO 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHAI FRVP«!wn> 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMQCKHFVTQYEPVLEESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3218 
Lj219 1 a 


A 

* L 


1 

1623 j 1 


1563 

572 [• 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

LUNKKKAKAVHDAYATVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMQCKHFVTQYEPVUESUCDMMDPVAVCKKV 

QACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 

1^AEGWKGCTC1FKJ)RSKLREHLRSHTQEKVVA~| 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D= As par tic Add, 
E=Glutamic Add, ^Phenylalanine, OGIydne, H^Histidine, 
I«IsoIeucine, K=Lysine, L= Leucine, 5f=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=*Serine, 
T=»Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X«=Unknown, *^top codon, A=possibIe nucleotide deletion, 
^possible nudeotide insertion 










Cr^CGGMFANNTKFLDHIRRQTSLDQQHFQCSH 
CSKRFATERLLRDHMRNHVNHYKC 

PSSLRNHMRFRHSEDRPFKCDCCDYSCKNLIDLQ 

KHLDTHSEEPAYRCDFENCTFSARSLCSIKSHYR 

KVHEGDSEPRYKCHVCDKCFTRGNNLTVHLRK 

KHQFKWPSGHPRFRYKEHEDGYMRLQLVRYES 1 

VELTQQLLRQPQEGSGLGTSLNESSLQGIILETVP 

GEPGRKEEEEEGKGSEGTALSASQDNPSSVIHW 

NQTNAQGQQEIVYYVLSEAPGEPPPVPEPPSGGI 

MEKLQGIAEEPEIQMV 


3220 


A 


2760 


745 


SLGIPSGNTRGTGLVLDGDTSYTYHLVCMGPEAS 

GWGQDEPQTWPTDHRAQQGVQRQGVSYSVHA 

YTGQPSPRGLHSENREDEGWQVYRLGARDAHQ 

GRPTWALRPEDGEDKEMKTYRLDAGDADPRRL 

CDLERERWAVIQGQAVRKSSTVATLQGTPDHGD 

PRTPGPPRSTPLEENWDREQIDFLAARQQFLSLE 

QANKGAPHSSPARGTPAGTTPGASQAPKAFNKP 

HI^NGHVVPIKPQVKGVVREENKVRAVPTWAS 

VQVVDDPGSLASVESPGTPKETPIEREIRLAQERE 

ADLREQRGLRQATDHQELVEIPTRPLLTKLSLITA 

PRRERGRPSLYVQRDIVQETQREEDHRREGLHV 

GRASTPDWVSEGPQPGLRRALSSDSILSPAPDAR 

AADPAPEVRKVNRIPPDAYQPYLSPGTPQLEFSA 

FGAFGKPSSLSTAEAKAATSPKATMSPRHLSESS 

GKPLSTKQEASKPPRGCPQANRGWRWEYFRLR 

PLRFRAPDEPQQAQVPHVWGWEVAGAPALRLQ 

KSQSSDLLERERESVLRREQEVAEERRNALFPEV 

FSPTPDENSDQNSRSSSQASGITGSYSVSESPFFSP1 

HLHSNVAWTVEDPVDSAPPGQRKKEQWYAGIN 

PSDGINSEVLEAIRVTRHKNAMAERWESRIYASE 

EDD 


3221 


A 


15 


478 


SRVFFFFFFFPAFKMSKRGRGGSSGAKFRISLGLP 
VGAVINCADNTGAKNLYIISVKGIKGRLNRLPAA 
GVGDMVMATVKKGKPELRKKVHPAVVIRQRXS 
YRRKDGVFLYFEDNAGVIVNNKGEMKGSAITGP 
VAKECADLWPRIASNAGSIA 


3222 


A 


207 


1321 


PLIPLHPANRSPATMAELQEVQITEEKPLLPGQTP 

EAAKTHSVETPYGSVTFTVYGTPKPKRPAILTYH 

DVGLKYKSCFQPLFQFEDMQEIIQNFVRVHVDAP 

GMEEGAPVFPLGYQYPSLDQLADMIPCVLQYLN 

FSTOGVGVGAGAYILARYALNHPDTVEGLVLIN1 

DPNAKGWMDWAAHKLTGLTSSIPEMELGHLFSQ 

EELSGNSELIQKYRNITrHAPNLDNIELYWNSYNN 

RRDLNFERGGDITLRCPVMLWGDQAPHEDAVV 

ECNSKLDPTQTSFLKMADSGGQPQLTQPGKLTE 

AFKYFLQGMGYMASSCMTRLSRSRTASLTSAAS 

VDGNRSRSRTLSQSSESGTLSSGPPGHTMEVSC 


3223 


A 


132 


1664 


SARRWGAAGAGPHGLHLRAHGPRPSVRTGLPSV ' 

GRQAAGAAMGRGWGFLFGLLGAVWLLSSGHGE 
EOPPETAAORCFPOV^GYI nnrrrnvirrmD cxtm 

YRLFPRLQKLLESDYFRYYKVNLKRPCPFWNDIS 

QCGRRDCAVKPCQSDEVPDGIKSASYKYSEEAN 

NLCEECEQAERLGAVDESLSEETQKAVLQWTKH 

DDSSDNFCEADDIQSPEAEYVDLLLNPERYTGYK 

GPDAWKIWNVIYEENCFKPQTIKRPLNPLASGQG 
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SEQID 

I NO: 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
' sequence 



PCT/US01/04098 



Predicted end 
nucleotide 



corresponding 
to last amino 
acid residue of 
peptide 



Ammo acid sequence (A=Alamne C=Cysteiue, l)=Aspartic Acid 
&=Clutamic Add, F=Phenylalanine, tMJIyclne, H=fflstidiiie, 
Wsoleuane, K-Lysine, L=Leucioe, M-Methionlne, 
N=Asparagine. P=Proline, Q=Glutamine, R=Arginine, S=Serine. 
^Threonine. V=Valine, W=Tryptophan, Y^yTosine ^ 
X=Unluiown, *=Stop codon, /=possible nucleotide deletion 
N=possibIe nucleotide insertion 



ISEENTFYSWLEGLCVEKRAFyRLlSGLHASINV 

HLSARYLLQETWLEKKWGHNITEFQORFDGILTE 

GEGPRRLKNLYFLYLIELRALSKVLPFFERPDFOL 

FTGNKIQDEENKMLLLEILHEIKSFPLHFDENSFF 

AGDKKEAHKLKEDFRLHFRNISRIMDCVGCFKC 

RLWGKLQTQGLGTALKILFSEKLIANMPESGPSY 

EFHLTRQEIVSLFNAFGRISYKCERIRKTSRNLLQ 



PUSTISWDRDAAGHSGTRAASPSPSGSRTAGRLP 
SPSYSPLPAPSLFPPPPLPAPAASTMSAGGDFGNP 
LRKFKLVFLGEQSVGKTSLITRFMYDSFDNTYOA 
TIGIDFLSKTMYLBDRTVRLQLWDTAGQERFRSL 
IPSYERDSTVAVWYDITNLNSFQQTSKWIDDVRT 
ERGSDVIIMLVGNKTDLADKRQITIEEGEQRAKE 
LSVMFIETSAKTGYNVKQLFRRVASALPGMENV 
QEKSKEGMIDIKLDKPQEPPASEGGCSC 



5054 



PKVTKPSLSQPTAASPIGSSPSPPVNGGNNAKRVA 
VPNGQPPSAARYMPREVPPRFRCQQDHKVLLKR 
GQPPPPSCMLLGGGAGPPPCTAPGANPNNAQVT 
GALLQSESGTAPDSTLGGAAASNYANSTWGSGA 
SSNNGTSPNPIHIWDKVIVDGSDMEEWPCIASKD 
TESSSENTTDNNSASNPGSEKSTLPGSTTSNKGK 
GSQCQSASSGNECNLGVWKSDPKAKSVQSSNST 
TENNNGLGNWRNVSGQDRIGPGSGFSNFNPNSN 
PSAWPALVQEGTSRKGALETDNSNSSAQVSTVG 
QTSREQQSKMENAGVOTWSGREQAQIHNTDGP 
KNGNTNSLNLSSPNPMENKGMPFGMGLGNTSRS 
TDAPSQSTGDRKTGSVGSWGAARGPSGTDTVSG 
QSNSGNNGNNGKEREDSWKGASVQKSTGSKND 
SWDNNNRSTGGSWNFGPQDSNDNKWGEGNKM 
TSGVSQGEWKQPTGSDELKIGEWSGPNQPNSST 
GAWDNQKGHPLLENQGNAQAPCWGRSSSSTGS 
EVEGQSTGSNHKAGSSDSHNSGRRSYRPTHPDC 
QAVLQTLLSRTDLDPRVLSNTGWGQTOIKODTV 
WDIEEVPRPEGKSDKGTEGWESAATQTKNSGG 
WGDAPSQSNQMKSGWGELSASTEWKDPKNTGG 
WNDYKNNNSSNWGGGRPDEKTPSSWNENPSKD 
QGWGGGRQPNQGWSSGKNGWGEEVDQTKNSN 
WESSASKPVSGWGEGGQNEIGTWGNGGNASLA 
SKGGWEDCKRSPAWNETGRQPNSWNKQHOOO 
QPPQQPPPPQPEASGSWGGPPPPPPGNVRPSNSS 
WSSGPQPATPKDEEPSGWEEPSPQSISRKMDIDD 
GTSAWGDPNSYNYKNVNLWDKNSQGGPAPREP 
NLPTPMTSKSASDSKSMQDGWGESDGPVTGARH 
PSWEEEEDGGVWNTTGSQGSASSHNSASWGQG 
GKKQMKCSLKGGNNDSWMNPLAKQFSNMGLL 
SQTEDNPSSKMDLSVGSLSDKKFDVDKRAMNLG 
DFNDIMRKDRSGFRPPNSKDMGTTDSGPYFEKG 
GSHGLFGNSTAQSRGLHTPVQPLNSSPSLRAQVP 
PQnSPQVSASMLKQFPNSGLSPGLFNVGPQLSPO 
QIAMLSQLPQIPQFQLACQLLLQQQQQQQLLQN 
QRKISQAVRQQQEQQLARMVSALQQQQQQQQR 
QPGMKHSPSHPVGPKPHLD>lMvTNALNVGLPr)L 
QTKGPIPGYGSGFS SGGMDYGMVGGKEAGTESR 

FKQWTSMMEGLPSVATQEANMHKNGAIVAPGK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^AIamne C=Cysteine, U=Aspartic Add, 
E«Glutamic Add, F-Phenylalanine, OGlydne, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P»ProIine, Q=Qutamine, R«ArginJne, S=Serine, 
T=Threoninc, V»Valine, \V=Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, /-possible nudeotide deletion, 
V=possible nudeotide insertion 










TRGGSPYNQFDDPGDTLGGHTGPAGDSWLPAKS 

PPTNKIGSKSSNASWPPEFQPGVPWKGIQNIDPES 

DPYVTPGSVLGGTATSPIVDTDHQLLRDNTTGSN 

SSLhTTSLPSPGAWPYSASDNSFTNVHSTSAKFPD 

YKSTWSPDPIGHhn > THLSNKMWKNffl 

PRPPPGLTNPKPSSPWSSTAPRSVRGWGTQDSRL 

ASASTWSDGGSVRPSYWLVLHNLTPQIDGSTLRT 

ICMQHGPIJLTFHLNLTQGTALIRYSTKQEAAKAQ 

TALHMCVLGNTTELAEFATDDEVSRFLAQAQPPT 

PAATPSAPAAGWQSLETGQNQSDPVGPALNLFG 

GSTGLGQWSSSAGGSSGADLAGASLWGPPNYSS 

SLWGVPTVEDPHRMGSPAPLLPGDLLGGGSDSI 


3226 


A 


200 


1387 


WWKRQDEQLSLQVETLYLDSPAVTHLLSPTFLP 

PSSLPPFLQIVDSSSSACTLDSFFPFLAPWDSPQDC 

GFKDHQPLTLQALTVELARWTLMLLLSTAMYG 

AHAPLLALCHVDGRVPFRPSSAVLLTELTKLLLC 

AFSLLVGWQAWPQGPPPWRQAAPFALSALLYG 

ANNM^VIYLQRYMDPSTYQVLSNLKIGSTAVLY 

CLCLRHRLSVRQGLALLLLMAAGACYAAGGLQ 

VPGNTLPSPPPAAAASPMPLHITPLGLLLLILYCLI 

SGLSSVYTELLMKRQRLPLALQNLFLYTFGVLLN 

LGLHAGGGSGPGLLEGFSGWAALWLSQALNGL 

LMSAVMKHGSSITRLFWSCSLWNAVLSAVLL 

RLQLTAAFFLATLLIGLAMRLYYGSR 


3227 


A 


1 


679 


RSTRARTRRPGLRAVPLPVGGFLGKMKWVWAL 

LLLAALGSGRAERDCRVSSFRVKENFDKARFSGT 

WYAMAKKDPEGLFLQDNIVAEFSVDETGQMSA 

TAKGRVRLLNNWDVCADMVGTFTDTEDPAKFK 

MKYWGVASFLQKGNDDHWIVDTDYDTYAVQY 

SCRLLNLDGTCADSYSFVFSRDPNGLPPEAQKIV 

RQRQEELCLARQYRLIVHNGYCDGRSERNLL 


3228 


A 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEKKM 

LKCVVVGDGAVGKTCLLMSYANDAFPEEYVPT 

VFDHYAVTVTVGGKQHLLGLYDTAGQEDYNQL 

RPLSYPNTDVFLICFSVVNPASYHNVQEEWVPEL 

KDCMPHVPYVLIGTQIDLRDDPKTLARLLYMKE 

KPLTYEHGVKLAKAIGAQCYLECSALTQKGLKA 

VFDEAILTIFHPKKKKKRCSEGHSCCSII 


3229 


A 


25 


722 


AISAGRSAKMQLKPMEINPEMLNKVLSRLGVAG 

QWRFVDVLGLEEESLGSVPAPACALLLLFPLTAQ 

HENrTUCKQffiELKGQEVSPKVYFMKQTIGNSCGT 

IGLIHAVANNQDKLGFEDGSVLKQFLSETEKMSP 

EDRAKCFEKNEAIQAAHDAVAQEGQCRVDDKV 

NFHFILFNNVDGHLYELDGRMPFPVNHGASSEDT 

LLKDAAKVCREFTEREQGEVRFSAVALCKAA 


3230 


A 


282 


1479 


GDAATTACAPPDWFLGPRKLAAGPAGGGMLPR 
RLLAAWLAGTRGGGLLALLANQCRFVTGLRVR 
RAQQIAQLYGRLYSESSRRVLLGRLWRRLHGRP 
GHASALMAALAGVFVWDEERIQEEELQRSINEM 
KRLEEMSNMFO^Sn VORHTPPPPV A CYm itmpt^qk 

GKEQRWEMVMDKKHFKLWRRPITGTHLYQYRV 

FGTYTDVTPRQFFKVQLDTEYRKXWDALVIKLE 

VIERDVVSGSEYLHWVTHFPYPMYSRDYVYVRR 

YSVDQENNMMVLVSRAVEHPSVPESPEFVRVRS 

YESQMVIRPHKSFDENGFDYLLTYSDNPQTVFPR 
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Method 



3231 [A 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 



2117 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



3232 | A 



3233 |A 



1169 



590 



718 



718 



4292 



PCT/US01/04098 

^raino acm sequence (Alanine ^Cysteine, J^Aspartic Acid. 

I isoleucwe, K=Lysine, ^Leucine, Methionine, 
N=Asparag,ne, ^Proline, Q=Glutamine, R-Arginine, S=Serine, 
leonine, ^Valine, W^Tryptophan, Y^Tyrosine ^ 

V-possible nucleotide insertion 

^YISAKPLEMSSEAKATSQSSERKNEGSCGPAR 
IEYA 



LAVIVEASGGGAFLVLPLSKTGRIDKAYPTVCGH 

3™ DroWCPIDTOEVIASGSE DCTVMVWQIPE 

NGLTSPLTEP V WLEGHTKR VGIIA WHPTARN VL 

LSAGCDNWLIWNVGTAEELYRLDSLHPDLIYN 

^^!? NGSLFCSACKDKSVRIIDPR ^GTLVAERE 

KAHEGARPMRAIFLADGKVFTTGFSRMSEROLA 

LWDPENLEEPMALQELDSSNGALLPFYDPDTCV 

VYVCGKGDSSCRYFErEEEPPYIHFLNTFTSKEPOR 

GMGSMPKRGLEVSKCEIARFYKLHERKCEPrVM 

TVPRKSDLFQDDLYPDTAGPEAALEAEEWVSGR 

DADPILISLREAYVPSKQRDLKISRRNVLSDSRPA 

MAPGSSHLGAPASTTTAADATPSGSLARAGEAG 

KLEEVMQELRALRALVKEQGDRICRLEEQLGRM 
ENGDA 



KLKliUURRGLPLSSPLWTEPPLSC'CLPATYPADM 
GTAGAMQLCWV1LGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATELPSPTSETVLTVAAFGVISFIVILWVVI 

ILVGVVSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKOSLSAF.KVr 



KLKKDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
S^^ SG ^ G1 ^ TF QTVPPNSTIMSLS 
MREDAHLPSPTSETVLTVAAFGVISnVILWVVI 
D.yGVySLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAE KVL 
AODCGRLGV OUSEFPWEGS ALG ASPLPPICLQSR 
TWLLRAPAPAELGELEEVAAGRGDVWEPFLDSP 
GREESLQEASPRLADHGSSSGGGWEVKRSORLR 
RGPSSPRRPYQDMEYERRGGRGDRTGRYGATDR 
SQDDGGENRSRDHDYRDMDYRSYPREYGSOEG 
KHDYDDSSEEQSAEDSYEASPGSETQRRRRRRH 
RHSPTGPPGFPRDGDYRDQDYRTEQGEEEEEEED 
EEEEEKASNIVMLRMLPQAATEDDIRGQLOSHG 
VQAREVRLMRNKSSGQSRGFAFVEFSHLQDATR 
WMEANQHSLNILGQKVSMHYSDPKPKINEDWL 
CNKCGVQNFKRREKCFKCGVPKSEAEQKLPLGT 
RLDQQTLPLGGRELSQGLLPLPQPYQAQGVLAS 
QALSQGSEPSSENANDTIILRNLNPHSTMDSBLGA 
LAPYAVLSSSNVRVKDKQTQLNRGFAFIQLSTIE 
AAQLLQILQALHPPLTIDGKTINVEFAKGSKRDM 
ASNEGSRISAASVASTAIAAAQWAISQASOGGEG 
TWATSEEPPVDYSYYQQDEGYGNSQGTESSLYA 
HGYLKGTKGPGITGTKGDPTGAGPEASLEPGADS 
VSMQAFSRPQPGAAPGIYQQSAEASSSQGTAANS 
QSYTIMSPAVLKSELQSPTHPSSALPPATSPTAOE 
SYSQYPVPDVSTYQYDETSGYYYDPQTGLYYDP 
NSQ YYYNAQSOQ YL YWDGERRTYVPA LF.o s a n 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residne of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Add, 

E=Gliltnmir Arid PssPhenvIfllnnlnp fVrivrinf H=H ictfH>n» 

I°Isoleudne, K=Lysinc, L^Leucine, M-Methionine, 
N»Asparagine, P=*Proiine, Q=€lutamine, R«Arginine, S=Serinc, 
■^Threonine, V=Valine, W«Tryptophan, Y«Tyroslne, 
X=Unknown t *«^top codon, /^possible nudeotide deletion, 
\=possib!e nudeotide insertion 










GHKETGAPSKEGKEKKEKHKTKTAQQIAKDME 

RWARSLNKQKENFKNSFQPISSLRDDERRESATA 

DAGYAILEKKGALAERQHTSMDLPKLASDDRPS 

PPRGLVAAYSGESDSEEEQERGGPEREEKLTDW 

QKLACLLCRRQFPSKEALIRHQQLSGLHKQNLEI 

HRRAHLSENELEAIJEKNDMEQMKYRDRAAERR 

EKYGIPEPPEPKRRKYGGISTASVDFEQPTRDGLG 

SDNIGSRMLQAMGWKEGSGLGRKKQGIVTPIEA 

QTRVRGSGLGARGSSYGVTSTESYKETLHKTMV 

TRFNEAQ 


3235 


A 


3 


1217 


PSFLNTGLGPTALGVLGGAGAGLMSNPSPQVPEE 

EASTSVCRPKSSMASTSRRQRRERRFRRYLSAGR 

LVRAQALLQRHPGLDVDAGQPPPLHRACARHD 

APALCLLLRLGADPAHQDRHGDTALHAAARQG 

PDAYTDFFLPLLSRCPSAMGIKNKDGETPGQILG 

WGPPWDSAEEEEEDDASKEREWRQKLQGELED 

EWQEVMGRFEGDASHETQEPESFSAWSDRLARE 

HAQKCQQQQREAEGSCRPPRAEGSSQSWRQQEE 

EQRLFRERARAKEEELRESRARRAQEALGDREP 

KPTRAGPREEHPRGAGRGSLWRFGDVPWPCPGG 

GDPEAMAAALVARGPPLEEQGALRRYLRVQQV 

RWHPDRFLQRFRSQEETWELGRVMGAVTALSQA 

LNRHAEALK 


3236 


A 


3 


1416 


GPASGMAEPTSDFETPIGWHASPELTPTLGPLSDT 

APPRDRWMFWAMLPPPPPPLTSSLPAAGSKPSSE 

SQPPMEAQSLPGAPPPFDAQELPGAQPPFDAQSPL 

DSQPQPSGQPWNFHASTSWYWRQSSDRFPRHQK 

SLWAVKNSYYPRKYDAKFTDFSLPPSRKQKKK 

KRKEPVFHFFCDTCDRGFKNQEKYDKHMSEHTK 

CPELDCSFTAHEKIVQFHWRNMHAPGMKKJKLD 

TPEEIARWREERRKNYPTIA>nERKKKLKLEKEK 

RGAVLTTTQYGKMKGMSRHSQMAKIRSPGKNH 

KWKNDNSRQRAVTGSGSHLCDLKLEGPPEANA 

DPLGVLINSDSESDKEEKPQHSVIPKEVTPALCSL 

MSSYGSLSGSESEPEETPDCTEADVLAENQVLDSS 

APKSPSQDVKATVRNFSEAKSENRKKSFEKTNPK 

REKRLSQLSNVIRTKNTPSISLGNASSSGHST 


3237 


A 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFGRR 

RRRGRWSRKKMSLKSERRGIHVDQSDLLCKKG 

CGYYGNPAWQGFCSKCWREEYHKARQKQIQED 

WELAERLQREEEEAFASSQSSQGAQSLTFSKFEE 

KKTNEKTRKVTTVKKFFS ASSRVG SKKEIQEAKA 

PSPSINRQTSBETDRVSKEFIEFLKTFHKTGQEIYK 

QTKLFLEGMHYKRDLSEEEQSECAQDFYHNVAE 

RMQTRGKVPPERVEKIMDQIEKYIMTRLYKYVF 

CPETTDDEKKDLAIQKRIRALRWVTPQMLCVPV 

NEDIPEVSDMWKAITDIIEMDSKRVPRDKLACIT 

KCSKHIFNADCTTKNEPASADDFLPTLIYIVLKGNP 

PRLQSMQYTTRFCNPSRLMTGEDGYYFTNLCCA 

VAFIEKLDAQSLNLSQEDFDRYMSGQTSPRKQEA 

ESWSPDACLGVKQMYKMJDU^QLNERQERIMN 

EAKKLEKDLIDWTDGIAREVQDIVEKYPLEIKPP 

NQPLAAIDSENVENDKLPPPLQPQVYAG 


3238 


A 


1373 


449 


VLSVCPTGVFRPAPCRMAFMKKYLLPELGLFMA 
YYYYSANEEFRPEMLQGKKVIVTGASKGIGREM 
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3240 
124T 



3242 
124F 



3244 



A 

A" 



Predicted 
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nucleotide 

location 

corresponding 

to first ammo 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
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acid residue of 
peptide 
sequence 



PCT/US01/04098 



213 
125T 



161 



422 



1425 



50 
380" 



547 



3246 



3247 



37 



241 



702 



1391 



932 



^raino acid sequence (Alanine OCysteme, D=Aspartic AcidT 
E=Glutamic Acid, ^Phenylalanine, G-Glydne. H^ffiSn. 
^Isoleudne.KHLysine, ^^^^^^ 
N=Asparagine, P-Proline, Q^Glutamine, R^Arginine, S^Serin, 
^Threonine, V-Valine, W-TryptoptoZyJ^^^ 1 *** 

^° W ^ tOP C ° d0n ' ^ P0sslble "^Stetion, 
V-possibie nucleotide insertion ™«ion, 

^S^va^™; 

VLTVAALPMLKQSNGSIVWSSLAGKVAWMV^ 
AYSASKFALIXiFFSSIWCEYSVS^Sn^G 
LIDTETANlKAVSGIVHMQAAPOECALEIfKrrA 



J^yvkalaeenkntv^^ 

GVESQLYKLPWVCEEGAGIPTVLQGPnTCG^LG 

AIQNGFWFFKFLILVGLTVGAFYIPIWSFTOnJ^ 
FGVVGSFLFILIQLVLLroFAHSWNQR^GIKAEE 
CDSRAWYAGLFFFTLLFYLLSIAAVA^LMFM^ 
EPSGCHEGKVFISLNLTTCVCVSIAAVLPKVODA 

HLPTQLGNETWAGPEGYETQWWDAPSIVGLIff 
LTFLLLFVITSVASENASTSRGCGLDLLPOYVSLC 

^daiwgivveaaagagaliitxlmlS^pf 

FKEKEKKSPVGLHFLFLLGTLGP 
Ha V<JOSGCCCH OCAUGP VARQKALPRLRG VMS 
PvFLNVLRSWLVMVSIIAMGNTLQSFRDHTFLYEK 

HNKTLYHITLWTTLLALGHFLSELFVYGTAAPTI 
GVLAPLMVASFSILGMLVGLRYLEVEPVSRQKK 



MKSEEQKKDARKGPLVPFPNQKSEAAEPPKTO > 

O^NRKLTDFYPVRRSSRKSKAELQSEERKRIDELI 

YHGDLffinBAKKREALYAQDPSTGCTAlYYFOY 
LSKTYCVDATRETNRIX}PJ^SKCGN™ Q J 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=A!anine OCysteine, D=Aspartic Add, 
E-Glutamic Add, ^Phenylalanine, G^Gr/dne, H»Histidine, 
I=lso(eudoe, K=Lystoe, L»Leudne, MNMethionine, 
N^Asparagine, P«Proline, Q=Glutaraine, R=Arginine, S=Serine, 

Tci"|"firfnnln<L V Q Vfll inp WaTnrnfnnhnn V: iTniuu' 

* 1 "* tuuius, t ruiiuc, tt^i rypiopnao, ■ fi3 iyrosinc« 
X^Unknown, *=Stop codon, A=possible nudcotide ddetioo, 
\=possible nucleotide insertion 










DIDGVPHLILIASRDIAAGEELLYDYGDRSKASIE 
AHPWLKH 


3248 


A 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWLRG 

VTATFGRPAEWPGYLSHLCGRSAAMDLGPMRK 

SYRGDREAFEETHLTSLDPVKQFAAWFEEAVQC 

r uiUcAN AMULrA 1 u 1 RDGKPSARMLLLKGFGKD 

GFRJTTNr^RKGKELDSNPFASLVFYWEPLNRQ 

VRVEGPVKKLPEEEAECYFHSRPKSSQIGAWSH 

QSSVIPDREYLRKKNEELEQLYQDQEVPKPKSW 

QGYVLYPQVMEFWQGQTNRLHDRIVFRRGLPTG 

DSPLGPMTHRGEEDWLYERLAP 


3249 


A 


43 


1210 


TRVGRGESGLKMEVKPPPGRPQPDSGRRRRRRG 

EEGHDPKEPEQLRKXFIGGLSFETTDDSLREHFEK 

WGTLTDCVVMRDPQTKRSRGFGFVTYSCVEEV 

DAAMCARPHKVDGRWEPKRAVSREDSVKPGA 

HLTVKKIFVGGIKEDTEEYNIJRDYFEKYGKIETIE 

VMEDRQSGKKRGFAFVTFDDHDTVDKIVVQKY 

HTlNGriNCEVKKALSKQEMQSAGSQRGRGGGS 

GNFMGRGGNFGGGGGNFGRGGNFGGRGGYGG 

GGGGSRGSYGGGDGGYNGFGGDGGNYGGGPG 

YSSRGGYGGGGPGYGNQGGGYGGGGGYDGYN 

EGGNFGGGNYGGGGNYNDFGNYSGQQQSNYGP 

MKGGSFGGRSSGSPYGGGYGSGGGSGGYGSRRF 


3250 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPWKHn^EALQNVHEEVALRYY 

GCGLVIPEHLENCW1LDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAGIKNESHDIVVSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

bblR 1 HK VL W GECLGG AL YWKELA VLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3251 | 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTOGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFfflGmKIXJEAGIKNESHDIWSNCV^ 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

JbblK 1 HK VL WGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVTraGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 




A 


i 


j /4 


flAiSN 1 Al'ALKVMVQAWYMDDAPGDPRQPHRP 
DPGRPVGLEQLRRLGVLYWKLDADKYENDPELE 
KIRRERlWSWMDDITnCKD^ 

HLHLDDEIRYn-DGSGYTOVRDKEDQWIRIFMEK 
GDM\^PAGrVTlRFIVDEKNYTKAMRLFVGEPV 
WTAYNl^ADHFEARGQYVKFLAQTA 


3253 


A 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPVLLA 
SLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNE 
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I seq n> 

NO: 


Method 


Predicted 
bcfrinnina 

U 111 llfy 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A-Alanine Cysteine, D-Aspartic Acid ' 
E=G!utam,c Add, ^Phenylalanine, Glycine, IHBWdte 
I=IsoIeucine, K^Lysme, l/=Leudne, Methionine 
N^Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine. 
^Threonine, V=Valine, W^Tryptophan', Y=T^% 
X-Unknown, *=Stop codon,/=possible nucleotide deletion 
\-possibIc nucleotide insertion ' 


3254 
13255 








KYLLRIXDK1 1'VSHNTKRFRFALPTAHHimPvH 
GKHIYLSTRIDGSLVTRPVTO\/Tcr\r?rir\ox J rt^ T , 
I A a rux/vjoi-» v jjsjr x ISfy 1 oDJbDQG YVDLVI 

KVYLKGVHPKFPEGGKMSQYLDSLKVGDWEF 
RGPSGLLTYTGKGHFNIQPNKKSPPEPRVAKKLG 
MIAGGTGITPMLQLIRAILKVPEDPTQCFLLFANO 
TEKDIILREDLEELQARYPNRFKLWFTLDHPPKD 
WAYSKGFVTADMIREHLPAPGDDVLVLLCGPPP 
1 MV QL ACHPNLDKLG YSQKMRFTY 


""A 




"~968 


UPAGEGVTHVLILLESPARPVAAVTQVQRRRY 
HRLSDMSMLAERRRKQKWAVDPQNTAWSNDD 
SKFGQRMLEKMGWSKGKGLGAQEQGATDHIKV 

NTCHGQETTDSSDKKEKKSFSLEEKSKISKNRVH 
YMKFTKGKDLSSRSKTDLDCIFGKROSKKTPEG 
DASPSTPEEOTTTTTSAFTIOFVFAK-piua at vw 

PQVPVPGSDISETQVERKRGKKRNKEATGKDVE 
SYLQPKAKRHTEGKPERAEAQERVAKKKSAPAE 
EQLRGPC WDQSSKASAQDAGDHVOP A 


3256 


A 


173 


439 


GSAAMKVKIKCWNGVATWT WVAMnnxippTPn — 

MAFNGCCPDCKVPGDDCPLVWGQCSHCFHMHC 
ILKWLHAQOVOOHCPMCROFWP^p ^ 




A 


2 


377 


1 AARRRQKGJAARRRQKG'1'LEEVVLPPRSCRVF 

WIHSGTTMSKVSFKITLTSDPRLPYKVLSVPESTP 

FTAVLKFAAEEFKVPAATSAHTNDGIGINPAOTA 
GNVFLKHGSELRIIPRDRVGSC 


(3257 


A 


3 


1454 


ucsaaaagausupwaaqekqfppallsffiyi^rH 

FGPREGQEENKILFYHPNEVEKNEKIRNVGLCEAI 

VQFIRTFSPSKPAKSLHTQKNRQFFNEPEENFWM 

VMWRNP UEKQSKDGKPVIEYQEEELLDKVYSS 

VLRQCYSMYKLFNGTFLKAMEDGGVKXLKERL 

EKFFHRYLQTLHLQSCDLLDIFGGISFFPLDKMTY 

LKIQSFINRMEESLNrVKYTAFLYNDQLIWSGLEO 

DDMRILYKYLTTSLFPRHIEPELAGRDSPIRAEMP 

ujni^vmiuiu-lioplNLNDPDAKCRFPKIFVNTD 1 

DTYEELHLIVYKAMSAAVCFMIDASVHPTLDFC 

RRLDSIVGPQLTVLASDICEQFNINKRMSGSEKEP 

QFXFIYTNHMNLAEKSTVHMRKTPSVSLTSVHPD 

LMKILGDINSDFTRVDEDEEnVKAMSDYWVVG 

KK^^RELYVILNQKNANLIEVNEEVKKLCATQF 


1258 


A 


Tl3 


T558 j 
J 

1 i 
1 j 

] 
I 

1 


AFKUCSMPHRKKKPF1EKKKAVSFHLVHRSQRD 

PLAADESAPQRVLLPTQKIDNEERRAEQRKYGVF 

FDDDYDYLQHLKEPSGPSELIPSSTFSAHNRREEK 

EETLVn>STGIKLPSSVFASEFEEDVGLLNKAAPV 

SGPRLDFDPDIVAALDDDFDFDDPDNLLEDDFIL 

QANKATGEEEGMDIQKSENEDDSEWEDVDDEK 

GDSNDDYDSAGLLSDEDCMSVPGKTHRAIADHL 

FWSEETKSRFTEYSMTSSVMRRNEQLTLHDERFE 

NUYYKEKAENCVKLNTLEPLEDQDLPMNELDES 

3EEEMITVVLEEAKEKWDCESICSTYSNLYNHPO 

^KYQPKPKQIRISSKTGIPLNVLPKKGLTAKOTE 

UQMINGSDLPKVSTQPRSKNESKEDKRARKOAI 

CEERKERRVEKKANKXAFKLEKRRQEKELLMLK 



295 



WO 01/57190 



PCT/US01704098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


1 Predicted end 

I nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine OCystdne, D>Aspartic Add, 
E=Glutnmic Add, ^Phenylalanine, G=Glydne, H^Histidine, 
I«Isoleodne, K-Lysine, L^Leudne, M=Methionine f 
N=Asparagine, ^Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possib!e nucleotide deletion, 
\=possiblc nudeotide insertion 


3259 


A 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFLSM 

YLVTVLG>n.LUlJ\TISDSHLHTPMYFFI^NLSFA 

DICVTSTTIPKMLMMQTQNKVITYIACLMQMYF 

FTLFAGFENFIXSVMAYDRFVAICHPLHYMVIMN 

PHLCGLLVIASWTMSALYSLLQILMVVRLSFCT 

ALEIPHFFCELNQV1QLACSDSFLNHMVIYFTVAL 

LGGGPLTCILYSYSKnSSIHAISSAQGKYKAFSTC 

ASHLSWSLFYGAILGVYLSSAATRNSHSSATAS 

VMYTVVTPMLNPFIYSLRNKDIKRALGIH1XW 

MKGQFFKKCP 


3260 


A 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERVTE 

HGTPKPFRKFDSVAFGESQSEDEQFENDLETDPP 

NWQQLVSREVLLGLKPCEKRQEVINELFYTERA 

HVRTLKVLDQVFYQRVSREGILSPSELRKIFSNLE 

DILQLfflGLNEQMKAVRKRNETSVIDQIGEDLLT 

WFSGPGEEKLKHAAATFCSNQPFALEMIKSRQK 

KDSRFQTFVQDAESNPLCRRLQLKDIIPTQMQRL 

TKYPLLLDNlAtYTEWPTEREKVKKAADHCRQEL 

KV r VNQAVKEAENKQRLEDYQRRLDTSSLKLSEY 

Pm^ELRNLDLTKRKMIHEGPLVWKVNRDKTID 

LYTLLLEDILVLLQKQDDRLVLRCHSKILASTAD 

SKHTFSPVIKLSTVLVRQVATDNKALFVISMSDN 

GAQIYELVAQTVSEKTVWQDLICRMAASVKEQS 

TKPIPLPQSTPGEGDNDEEDPSKLKEEQHGISVTG 

LQSPDRDLGLESTLISSKPQSHSLSTSGKSEVRDL 

FVAERQFAKEQHTDGTLKEVGEDYQIAIPDSHLP 

VSEERWALDALRNLGLLKQLLVQQLGLTEKSVQ 

EDWQHFPRYRTASQGPQTDSVIQNSENIKAYHSG 

EGHMPFRTGTGDIATCYSPRTSTESFAPRDSVGL 

APQDSQASMLVMDHMIMTPEMPTMEPEGGLDD 

SGEHFFD AREAHSDENPSEGDG A VNKEEKD VNL 

RISGNYLILDGYDPVQESSTDEEVASSLTLQPMT 

GIPAVESTHQQQHSPQNTHSDGAISPFTPEFLVQQ 

RWGAMEYSCFEIQSPSSCADSQSQIMEYIHKIEA 

DLEHLKKVEESYTILCQRLAGSALTDKHSDKS 


3261 


A 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEGAA 

G QQPTAPDKSKETNKTDNTEAP VTK1ELLPS YST 

ATLEDEPTEVDDPWNLPTLQDSGIKWSERDTKGK 

ILCFFQGIGRLILIXGFLYFFVCSLDILSSAFQLVG 

GKMAGQFFSNSSIMSNPIXGLVIGVLVTVLVQSS 

STSTSIVVSMVSSSLLTVRAAIPIIMGANIGTSITNT 

IVALMQVGDRSEFRRAFAGATVHDFFNWLSVLV 

LLPVEVATHYLEIITQLIVESFHFBCNGEDAPDLLK 

VrTKPFTKLIVQLDKKVISQIAMNDEKAKNKSLV 

KIWCKTFTNKTQINVTVPSTANCTSPSLCWTDGI 

QNWTMKNVTYKEWAKCQHIFVNFHLPDLAVGT 

ILLILSLLVLCGCLIMIVKILGSVLKGQVATVIKKT 

INTDFPFPFAWLTGYLAILVGAGMTFrVQSSSVFT 

SALTPLIGIGVITEERAYPLTLGSNIGTTTTA1LAAL 

ACD/TWAT OOOT ATAf OTJ L' L.' L.' kTTO /"^ IT t tir\mmr>^n -r 

AorUN/U^KoalAJlAJLCHrFrNI^ 

PIRMAKGLGNISAKYRWFAVFYLIIFFFLIPLTVFG 

LSLAGWRVLVGVGVPWFDILVLCLRLLQSRCPR 

VLPKKLQNWNFLPLWMRSLKPWDAVVSKFTGC 

FQMRCCCCCRVCCRACCLLCGCPKCCRCSKCCE 

DLEEAQEGQDVPVKAPETFDNITISREAQGEVPA 



296 



WO 01/57190 

PCT/USO 1/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteiue, D=Aspartic Acid, 

E=Gf utamic Add, ^Phenylalanine. G=Glvdne. H-T¥ic*M..,. 

* j v» Ajijtiiic, n — iiistiuinc, 

I=Isoleuciue, K^Lysine, LHLeucine, M=Methionine 
N=Asparagine, P=Proline, Q=Clutamine, R=Argiaine, S=Serine, 

X-Unluiowo, *=Stop codon, /s=possible nucleotide deletion 
\=possible nucleotide insertion 

SDSKTECTAL ' 


3262 


A 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPRGS 

QGKLRRVLVPMSVKPSWGPGPSEGVTAVPTSDL 

GEIHNWTELLDLFNHTLSECHVELSQSTKRWLF 

ALYLAMFVVGLVENLLVICVNWRGSGRAGLMN 

LYILNMAIADLGIVLSLPVWMLEVTLDYTWLWG 

SFSCRFTHYFYFVNMYSSIFFLVCLSVDRYVTLTS 

ASPSWQRYQHRVRRAMCAGIWVLSAIIPLPEW 

HIQLVEGPEPMCLFMAPFETYSTWAI AVAr <jttt 

^ A»A-rvt A J_> A J. O J. YV £\Ltf\ V XvLrO 111 

LGFLLPFPLITVFNVLTACRLRQPGQPKSRRHCLL 

LCAYVAVFVMCWLPYHVTLLLLTLHGTHISLHC 

HLVHLLYFFYDVIDCFSMLHCVINPILYNFLSPHF 

RGRLLNAVVHYLPKDQTKAGTCASSSSCSTOHSI 

IITKGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 
TQPLTPS 


3263 


A 


1 


919 


QARSPSVAAMASPQLCRALVSAQWVAEALRAP 

RAGQPLQLLDASWYLPKLGRDARREFEERHIPG 

AAFFDIDQCSDRTSPYDHMLPGAEHFAEYAGRL 
GVGAATHWIYDASDOGLYSAPR VWWiwn? a 

HHAVSLLDGGLRHWLRQNLPLSSGKSQPAPAEF 

RAQLDPAFIKTYEDIKENLESRRFQWDSRATGR 

FRGTEPEPRDGIEPGHIPGTVNIPFTDFLSQEGLEK 

SPEEIRHLFQEKKVDLSKPLVATCGSGVTACHVA 

LGAYLCGKPDVPIYDGSWVEWYMRARPEDVISE 
GRGKTH 


3264 


A 


1 


1398 


ARRSTPRTAPRASATRSAAGTMREIVHIQAGbCG 

NQIGAKFWEVISDEHGIDPTGSYHGDSDLQLERI 

NVYYNEAAGNKYVPRAILVDLEPGTMDSVRSGP 

FGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELV 

DSVLDVVRKESESCDCLQGFQLTHSLGGGTGSG 

MGTLLISKIREEYPDRIMNTFSVMPSPKVSDTWE 

PYNATLSVHQLVENTDETYSIDNEALYDICFRTL 
KLTTPTYGDLNHLVSATMSGVTTTI RPPrsnr ma 

DLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQY 
RALTVPELTQQMFDSKNMMAACDPRHGRYLTV 
AAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP 
NNVKTAVCDIPPRGLBCMSATFIGNSTAIQELFKRI 

SEQFTAMFRRKAFLHWYTGEGMDEMEFTEAES 
NMNDLVSEYQOYODATADEOGRFFPFFrjpnu a 


3265 


A 


265 


862 


WWEDARVLGPFHPEEEGHWVMTPSEGARAGTG 

RELEMLDSLLALGGLVLLRDSVEWEGRSLLKAL 

VKKSALCGEQVHILGCEVSEEEFREGFDSDINNR 

LVYHDFFRDPLNWSKTEEAFPGGPLGALRAMCK 

RTDPVPVTIALDSLSWLLLRLPCTTLCQVLHAVS 

HQDSCPGETPPSLFPLIHLPLPRSVPLFLSTLF. 


3266 


A 


2 


884 j 


AAGAGADGREPASERASRAEPPAVAMGQNDLM 
GTAEDFADQFLRVTKQYLPHVARLCLISTFLEDG 
Aivin wryw oDy*\u x uj 1 1 wiNCCj Y LL AS S FVFLNL 

LGQLTGCVLVLSRNFVQYACFGLFGIIALOTIAYS 

fT YI/T">T "f"T7T X /fT> XTT A r sin*-** v — 

ILWDLKFLMRNLALGGGLLLLLAESRSEGKSMF 
AGVPTMRESSPKQYMQLGGRVLLVLMFMTLLH 
FDASFFSIV QNIVGTALMILVAIGFKTKLAALTLV 
VWLFAINVYFNAFWTIPVYKPMHDFLKYDFFOT 
MSVIGGLLLWALGPGGVSMDEKKKEW 


"3267 h 


5 i 




ion : 


-VSTFCSAWKRRSIAALWWSGSRASRSHPRELGP - 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Add, 
E=GI atomic Add, ^Phenylalanine, G^Gtydne, H^ffistidine, 
h=Isoieudne, K^Lysine, LpLeudne, M«Methionine, 
N-Asparagine, P^Prollne, Q=Glutamiue, RpArginine, S=Sertne, 

* »«iwuiuc» t w tuiiuc, tt— i rypiupuuUf i^iyrosinc, 

X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
V-possible nadeotide insertion 










LCFVFGTAALSIRSMDVLSLFLEHGKLVFASGLSP 
RA 


3268 


A 


490 


679 


EDAWITNPSLSNARSTPSKPLCYTVLKEGQVVGV 
KTTKASKTREKLRPESERRMVKSFGDEVT 


3269 


A 


2 


796 


GSTHASGARPSLKRARSQRGRPLPSRALPSAHKD 

MTTNAGPLHPYWPQHLRLDNFWNDRPTWHILA 

ULtb V rGVLVVI I WLLSGRAAVVPLGTWRRLSL 

CWFAVCGFIHLVIEGWFVLYYEDLLGDQAFLSQ 

LWKEYAKGDSRYILGDNFTVCMETITACLWGPL 

oLWVV AAr LKv^rirLKr ILQLV VS VGQIYGD VLYF 

LTEHRDGFQHGELGHPLYFWFYFVFMNALWLV 

T 1>{~Z\/1 VT n A \/V'UT TTJAfkCTT T\A V A TV A i/OVi/\T 

L»ru VLv LfJJA v issT.Lt 1 HA^a I 14JAKA 1 KAKoKKN 


3270 


A 


17 


229 


GDTGPQILMSYLDSVASKIXQMVKKLSQSFCSNF 
KYLTKYSRKQVSDEIKKSRRTVESNPIFFKKNKKI 


3271 


A 


419 


553 


IQSGLSLCFADLSETPEGRAGVPGCPHSCDGVAS 
GRPCSPSSAG 


3272 


A 


1211 


1450 


FQFIQIELLNILQSLIRNQTQSPYNTTAYPAIDSVIT 
ILPFSFSCFFIITKCFGLSIFPSVIFFLHVYFILTLVVF 
YCC 


3273 


A 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFPELP 

LPHVPGQESAKRRSARRFLIMSELTKELMELVW 

GTKSSPGLSDTIFCRWTQGFVFSESEGSALEQFEG 

GPCAV1APVQAFLLKKLLFSSEKSSWRDCSQEEQ 

KELLCHTLCDILESACCDHSGSYCLVSWLRGKTT 

EETASISGSPAESSCQVEHSSALAVEELGFERFHA 

LIQKRSFRSLPELKDAVLDQYSMWGNKFGVLLF 

LYSVLLTKGIENIKNEIEDASEPLIDPVYGHGSQS 

LINLLLTGHAVSNVWDGDRECSGMKLLGIHEQA 

AVGFLTLMEALRYCKVGSYLKISKIPYLDCLASE 

THLTVFFAKDMALVAPEAPSEQARRVFQTYDPE 

DNGFIPDSLLEDVMKALDLVSDPEYINLMKNKL 

DPEGLGIILLGPFLQEFFPDQGSSGPESFTVYHYN 

GLKQSlvPfNEKVNfYVEGTAVVMGFEDPMLQTD 

DTPIKRCLQTKWPYIELLWTTDRSPSLN 


3274 


A 


186 


1358 


RVVHRFFKSSAFWPAEVKQPRGGPKTGSRKEGA 

GSRAPQPWRSFCGSVGAEGRMEKLRLLGLRYQ 

EYVTRHPAATAQLETAVRGFSYLLAGRFADSHE 

LSELVYSASNLLVLLNDGILRKELRKKLPVSLSQ 

QFCLLTWLSVLECVEVFMEMGAAKVWGEVGRW 

LVTALIQLAKAVLRMLLLLWFKAGLQTSPPIVPL 

URETQAQPPDGDHSPGNHEQSYVGKRSNRVVRT 

LQNTPSLHSRHWGAPQQREGRQQQHHEELSATP 

TOT fll /*\"CTTT A 'OI7T VT A DDI T TXT T OT /"« T TironTkCnrrr 

1 rLulAJli 1 lAbl'LYlAKrlJJiLLSLGLWGQRSWK 
PWLLAGVVDVTSLSLLSDRKGLTRRERRELRRR 
TILLLYYLLRSPFYDRFSEARILFLLQLLADHVPG 

VfrT VTRPT A/fTiVT PTtX/niTTVPVCll/r: 
v uL v I isrLiNiLf i Ur 1 W l^ivi i r X o WO 


3275 


A 


575 


759 


SVYSASSCKCCNYRKTEQIPDCEQPPASSMPERPS 
HESQPTPQMMPLSAPSRAEELGQRPG 


3276 


A 


7 


258 


KAAGHRLLLAAGHPSMPSSDCLLWEGSLELRPL 
QHISSLLVLVSTTCLFAFPRVPIAFESKSCLIYHCH 
CAFTVRHYMCSSHTG 


3277 


A 


9 


2221 


KLGVEPEEEGGGDDEEDAEAWAMELADVGAAA 

SSQGVHDQVLPTPNASSRVIVHVDLDCFYAQVE 

MIShHPELKDKPLGVQQKYLVVTCNYEARKLGVK 
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| SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue oi 
peptide 
sequence 


~-uiuminrc aoo, ^Phenylalanine, G=Glycine, H=Histidine 
Wsoleucme, K=Lysine, ^Leucine, M=Methioni ne , 
N-Aiparagme, P=Proline, Q=Glutamine, R=Argi B i ne , Serine. 

X-Unknown, *=Stop codon. ^possible nucleotide deletion, 
^possible nucleotide insertion 


3278 








£JLMN VKOAJ^CPQLVLVNGEDLTRYRlMSYKl 

VTELLEEFSPWERLGFDENFVDLTEMVEKSLOO 

LQSDELSAVTVSGHVYNNQSINLLDVLHIRLLW 

^GVFpNQQTVLLPESCQHLMSLNHIKEffGS 

YKTAKCLEALGINSVRDLQTFSPKILEKELGISVA 

QRIQKLSFGEDNSPVILSGPPQSFSEEDSFKKCSSE 

^AKNKffiELLASLLNRLCQDERKPHTVRLIIRRY 

SSEKHYGRESRQCPIPSHVIQKLGTGNYDVMTPM 

VDILMKLFRNMVNVKMPFHLTLLSVCFCNLKAL 

NTAKKGLIDYYLMPSLSTTSRSGKHSFKMKDTH 

MEDFPKDKETNRDFLPSGRIESTRTRESPLDTTNF 

SKEKDINEFPLCSLPEGVDQEVFKQLPVDIQEEIL 

SGKSREKFQGKGSVSCPLHASRGVLSFFSKKOM 

QDIPINPRDHLSSSKQVSSVSPCEPG-reGFNSSSSS 

YMSSQKDYSYYLDNRLKDERISQGPKEPOGFHF 

TOSNPAVSAFHSFPNLQSEQLFSRNHTrDSHKOT 

VATDSHEGLTENREPDSVDEKITFPSDIDPOVFYE 

LPEAVQKELLAEWKRTGSDFHIGHK 


3279 


A 


1 


876 


OLRLHVDLVEIU»RTGIMAAETRNVAGAEAP"PPOI 

KRYYRQRAHSNPMADHTLRYPVKPEEMDWSEL 

YPEFFAPLTQNQSHDDPKDKKEKRAQAQVEFAD 

IGCGYGGLLVELSPLFPDTLILGLEIRVKVSDYVO 

DRIRALRAAPAGGFQNIACLRSNAMKHLPNFFY 

KGQLTKMFFLFPDPHFKRTKHKWRKSPTLLAEY 

AYVLRVGGLVYTITDVLELHDWMCTHFEEHPLF 

ERVPLEDLSEDPVVGHLGTSTEEGKKVLRNGGK 

NFPAIFRRIQDPVLQAVTSQTSLPGH 




A 


82 


2929 

] 
< 

1 

1 
( 
< 


I Kl KRRLGRbKAMASPPRG wgcgellu>fmxgH 
TLCEPGSGQIRYSMPEELDKGSFVGNIAKDLGLE 

pqelaergvrivsrgrtqlfalnprsgslvtagri 

dreelcaqsplcvvnfnilvenkmkiygveveii 

dindnfprfrdeelkvkvnenaaagtrlvlpfa 

rdadvgvnslrsyqlssnlhfsldwsgtdgok 

ypelvleqpldreketvhdllltaldggdpvlsg 

tthirvtvldandnaplftpseysvsvpenipvgt 

rllmltatdpdegingkltysfrneeekisetfol 

dsnlgeistlqsldyeesrfylmewaqdggal 

vasakwvtvqdvndnapeviltsltssisedcl 

pgtvialfsvhdgdsgengeiacsiprnlpfklek 

svdkyyhllttrdldreetsdynitltvmdhgt 

PPLSTESHIPLKVADVNDNPPNFPQASYSTSVTEN 

NPRGVSIFSVTAHDPDSGDNARVTYSLAEDTFOG 

APLSSYVSmSDTGVLYALRSFDYEQLRDLOLWV 

TASDSGNPPLSSNVSLSLFVLDQNDNTPEILYPAL 

PTDGSTGVELAPRSAEPGYLVTKVVAVDKDSGO 

NAWLSYRLLKASEPGLFAVGLHTGEVRTARALL 

DRDALKQSLVVAVEDHGQPPLSATFTVTVAVAD 

WPDBLADLGSIKTPIDPEDLDLTLYLWAVAAVS 
- VFLAF VIVLL VLRLR R WHK «:r t t nicrcoT • n 

WASHFVGVDGVRAFLQTYSHEVSLTADSRKSH 
.IFPQPNYADTLLSEESCEKSEPLLMSDKVDANK 
lERRVQQAPPNTDWRFSQAQRPGTSGSQNGDDT 
3TWPNNQFDTEMLQAMILASASEAADGSSTLGG 
jAGTMGLSARYGPQFTLQHVLQGELGSDYRON 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 

to lflst flminn 

odd residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamie Add, ^Phenylalanine, OGrydne, H^Histidine, 
I=Isoleudne, K^Lysine, L^Leudne, M«Methionine, 
N=«Asparagine, P=Proline, Q=G!utamine, R=Argioine, S=Serlne t 
1=1 nreomne, v^valine, W^Tryptophan, Y^Tyrosine, 
X=Un known, *=Stop codon, ^possible nudeotide deletion, 
V= possible nudeotide insertion 










VYIPGSNATLTNAAGKRDGKAPAGGNGNKKKS 
GKKEKK 


3280 


A 


149 


1288 


GTSQMSSHKGSWAQGNGAPASNREADTAELAE 

LGPLLEEKGKRVIANPPKAEEEQTCPVPQEEEEE 

VRVLTLPLQAHHAMEKMEEFVYKVWEGRWRV1 

PYD\0.PDWLKDNDY1IJIGHRPPMPSFRACFKSIF 

RIHTETGNIWTHLLGFVLFLFLGILTMLRPNMYF 

MAPLQEKVVFGMFFLGAVLCLSFSWLFHTVYCH 

SEKVSRTFSKLDYSGIALLIMGSFVPWLYYSFYCS 

PQPRLIYLSIVCVLGISAIIVAQWDRFATPKHRQT 

RAGVFLGLGLSGWPTMHFTIAEGFVKATTVGQ 

MGWFFLMAVMYITGAGLYAARIPERFFPGKFDI 

WFQSHQIFHVLWAAAFVHFYGVSNLQEFRYGL 

EGGCTDDTLL 


Jzol 


A 


1 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEKLA 

KLQAQVRIGGKGTARRKKKVVHRTATADDKKL 

QSSLKKLAVNNIAGIEEVNMIBCDDGTVIHFNNPK 

VQASLSANTFAITGHAEAKPITEMLPGILSQLGAD 

SLTSLRKLAEQFPRQVLDSKAPKPEDIDEEDDDV 

PDLVENFDEASKNEAN 


3282 


A 


155 


1139 


HALGRRGGSQELSAAACGCFALRLRAPGSGRPA 

LAPGAAAFAGLGGAPRFPPRGSAAGRTMLLKEY 

RICMPLTVDEYKIGQLYM1SKHSHEQSDRGEGVE 

WQNEPFEDPHHGNGQFTEKRVYLNSKLPSWAR 

AVVPKIFYVTEKAWNYYPYTITEYTCSFLPKFSIH 

IETKYEDNKGSNDTIFDNEAKDVEREVCFIDIACD 

EIPERYYKESEDPKHFKSEKTGRGQLREGWRDSH 

QPIMCSYKLVTVKFEVWGLQTRVEQFVHKVVR 

DILLIGHRQAFAWVDEWYDMTMDDVREYEKN 

MHEQTNIKVCNQHSSPVDDffiSHAQTST 


3283 


A 


159 


547 


IKSKLNQQVEVQESEWRLTEAKGPTMGKESGW 
DSGRAAVAAVVGGWAVGTVLVALSAMGFTSV 
GIAASSIAAKMMSTAAIANGGGVAAGSLVAILQS 
VGAAGLSVTSKVIGGFAGTALGAWLGSPPSS 


3284 


A 


227 


637 


TSNSLLRPDRMSVMDLANTCSSFQSDLDFCSDCG 
SVLPLPGAQDTVTCIRCGFNINVRDFEGKVVKTS 
WFHQLGTAMPMSVEEGPECQGPWDRRCPRCG 
HEGMAYHTRQMRS ADEGQTVF YTCTN CKFQEK 
EDS 


3285 


A 


123 


1535 

* 


HRLSYDEAFAMANDPLEGFHEVNLASPTSPDLL 

GVYESGTQEQTTSPSVTVnRPHPSALSSVPIQANAL 

DVSELPTQPVYSSPRRLNCAEISSISFHVTDPAPCS 

TSGVTAGLTKLTTRKDNYNAEREFLQGATITEAC 

DGSDDEFGLSTDSLSRLRSPSVLEVREKGYERLKE 

ELAKAQRELKLKDEECERLSKVRDQLGQELEEL 

TASLFEEAHKMVREANIKQATAEKQLKEAQGKI 

DVLQAEVAALKTLVLSSSPTSPTQEPLPGGKTPF 

KKGHTRNKSTSSAMSGSHQDLSVIQPIVKDCKEA 

DLSLYNEFRLWKDEPTMDRTCPFLDKIYQEDIFP 
CLTFSKSELASAVT FAVPTsTMTT ^rEDvm ODroirw 

KASAVECGGPKKCALTGQSKSCKHRHCLGDSSN 
YYYISPFCRYrUTSVO^FFTYIRYIQQGLVKQQDV 
DQMFWEVMQLRKEMSLAKLGYFKEEL 


3286 


A 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHGYP 
GITEELLRSQLYPEWPEEFRPFLAKMRGELKSIAS 
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SEQID 
NO: 


1 Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acta sequence (A=Alanine OCysteine, D=Aspartic Acid ~ 
glutamic Acid,F^henylaIanine,G^^ 
I-fcoleuauc, K-Lysine, I>Leucine, M=Methioniue, 
N-Asparagine, P=Proline, Q-Glutamine, R=Arginine, Serine. 
^Threonine, V-Valine, W=Tryptophan, Y=Tyros ln £ * 
X-Unknown, *=Stop codon, /possible nucleotide 
\=possible nucleotide insertion 










ADMDFNQLKAl<LTAQTKKQGGrrSDQAAVISKF 

SQSRHSAQIHTPVAIIELELGKYGQESEFLCLEFD 
EVKVNQILKTLSEVEESISTLISQPN 


3287 
3288 


Ta 




""390 


LOAMAKHm-ULlFCRKQAGVAIGRLCEKCDGKC 

VICDSYVRPCTLVRICDECNYGSYQGRCVICGGP 
GVSDAYYCKECTlOEKTmnnrTHervKn rcci"mi 

fyerkkyg™ WLGSSK7T)L 


3289 


A 


3 


428 


K1TFFRFRPCESLCGDMKLLIHNLLSSHVRGVGS 

RGFPLRLQATEVRICPVEFNPNFVARMIPKVEWS 

AFLEAADNLRLIQVPKGPVEGYEENEEFLRTMH 

HLLLEVEVIEGTLQCPESGRMFPISRGIPNMLLSE 
EETES 


3290 


A 


1 


1743 


AOCCRDTRF'PTPRGPGSLCHNFCRSAACTVTRTI 

HGSPREDTGTPRSREMMFQDSVAFEDVAVSFTO 

EEWALLDPSQKNLYRDVMQETFKNLTSVGKTW 

KVQNIEDEYKNPRRNLSLMREKLCESKESHHCG 

ESFNQIADDMLNRKTLPGITPCESSVCGEVGTGH 

SSLNTHIRADTGHKSSEYQEYGENPYRNKECKK 

AFSYLDSFQSHDBCACTKEKPYDGKECTETFISHS 

CIQRHRVMHSGDGPYKCKFCGKAFYFLNLCLIH 

ERIHTGVKPYKCKQCGKAFTRSTTLPVHERTHTG 

VNADECKECGNAFSFPSEIRRHKRSHTGEKPYEC 

KQCGKVnSFSSIQYHKMTHTGEKPYECKOCGK 
AFRCGSHLOKHORTHTrjTTK-DVTi^t><-u-.o v a m ~„ 
" vv,ul *" v rk " v -"v i tii oc/ivr i be RQCGKAFRCT 

SDLQRHEKTHTEDKPYGCKQCGKGFRCASOLOI 
HERTHSGEKPHECKECGKVFKYFSSLRIHERTiCT 
GEKPHECKQCGKAFRYFS SLHMERTHTGDKP YE 
CKVCGKAFTCSSSIRYHERTHTGEKPYECKHCGK 

oS^ YHERTHTGEKPY Q CK QCGKAFIRASS 
CREHERTHTINR 




A 


2 


1350 


UKPRSSSDNRNFLRERAGLSSAAVQTRIGNSAAS 

RRSPAARPPVPAPPALPRGRPGTEGSTSLSAPAVL 

WAVAVVWWSAVAWAMANYIHVPPGSPEVP 

KLNVTVQDQEEHRCREGALSLLQHLRPHWDPOE 

VTLQLFTIXjITNKLIGCYVGNTMEDVVLVRIYGN 

KTELLVDRDEEVKSFRVLQAHGCAPQLYC1TNN 

GLCYEFIQGEALDPKHVCNPAIFRLIARQLAKIHA 
IHAHNGWIPKSNLWT KTv/rmr\n?CT tdtop a rvr?T^T 

KRFI^DIPSSQILQEEMTWMKEILSNLGSPVVLCH 

NDLIXK>nmffiKQGDVQFIDYEYSGYNYLAYDI 

GNHFNEFAGVSDVDYSLYPDRELQSQWLRAYLE 

AYKEFKGFGTEVTEKEVEILFIQVNQFALASHFF 

WGLWALIQAKYSnEFDFLGYAlVRFNOYFKMK 
PEVTALKVPE 


3291 
3292 


A 


102 


839 

J 


PliAQTSAVLARiiKGHLPTMRHEAPMQMASAOD 
ARYGOKDSSDONFDYMFK'T I nrjvroci/^vroi-T r. 

RYADDSFTSAFVSTVGIDFKVKTVFKNEKRIKLOI 

WDTAGQERYRTITTAYYRGAMGFILMYDITNEE 

SFNAVQDWSTQIKTYSWDNAQVILVGNKCDME 

DERVISTERGQHLGEQLGFEFFETSAKDNINVKO 

ITERLVDnCDKMSESLETDPAITAAKQNTRLKET 
'PPPQPNCAC 






I 


1136 ] 
( 


JKF1-WNSRVDDFVTNLIHLSSRGH1SPAKDTSLO - 
3RTP^EMSPVLHFYA^RPSGHEGAASGHTRRKLO 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=>Aspardc Add, 
E=Glutamic Acid, ^Phenylalanine, G^GIydne, H=Histldinc, 
I=IsoIeudne, K»Lysine, L»Leudne, M^Methionine, 
N=Asparagine, P^ProIine, Q=C!utamine, R«Arginine, S^Serine, 
T«Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *-«top codon, A=possib!e ondeotide ddetion, 
V=possiblc nudeotide insertion 










GKLPELQGVETELCYNVNWTAEALPSAEETKKL 

MWLFGCPLLLDDVARJESWLLPGSNDLLLEVGPR 

LWSTrTSTNWSVCRATGLGPVDRVETTRRYRLS 

FAHPPSAEVEAIALATLHDRMTEQHFPHPIQSFSP 

ESMPEPLNGPINILGEGRLALEKANQELGLALDS 

WDLDFYTKRFQELQRNPSTVEAFDLAQSNSEHS 

RHWFFKGQLHVDGQKLVHSLFESIMSTQESSNP 

NNVLKFCDNSSAIQGKEVRFLRPEDPTRPSRFQQ 

QQGLRHVVFTAETHOTPTGVCPFSGATTGTGGRI 

RD VQCTGRG AHW AGTAG YCFGNLHIPG YNLP 

WEDLSFQYPGNFARPLEVAIEASNGASDYGNKF 

GEPVLAGFARSLGLQLPDGQRREWIKPIMFSGGI 

GSMEADfflSKEAPEPGMEWKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQKM 

NRVIRACVEAPKGNPICSLHDQGAGGNGNVLKE 

LSDPAGAIIYTSRFQLGDPTLNALEIWGAEYQESN 

ALLLRSPNRDFLTHVSARERCPACFVGTITGDRRI 

VLVDDRECPVRRNGQGDAPPTPPPTPVDLELEW 

VLGKMPRKEFFLQRKPPMLQPLALPPGLSVHQA 

LERVLRLPAVASKRYLTNKVDRSVGGL VAQQQC 

VGPLQTPLADVAWALSHEELIGAATALGEQPV 

KSLLDPKVAARLAVAEALTNLVFALVTDLRDVK 

CSGNWMWAAKLPGEGAALADACEAMVAVMA 

ALGVAVDGGKDSLSMAARVGTETVRAPGSLVIS 

AYAVCPDITATVTPDLKHPEGRGHLLYVALSPG 

QHRLGGTALAQCFSQLGEHPPDLDLPENLVRAFS 

ITQGLLKDRLLCSGHDVSDGGLVTCLLEMAFAG 

NCGLQVDVPVPRVDVLSVLFAEEPGLVLEVQEP 

DLAQVLKRYRDAGLHCLELGHTGEAGPHAMVR 

VSVNGAWLEEPVGELRALWEETSFQLDRLQAE 

PRCVAEEERGLRERMGPSYCLPPTFPKASVPREP 

GGPSPRVAILREEGSNGDREMADAFHLAGFEVW 

DVTMQDLCSGAIGLDTFRGVAFVGGFSYADVLG 

SAKGWAAAVTFHPRAGAELRRFRKRPDTFSLGV 

CNGCQLLALLGWVGGDPNEDAAEMGPDSQPAR 

PGLLLRHNLSGRYESRWASVRVGPGPALMLRG 

MEGAVLPVWSAHGEGYVAFSSPELQAQffiARGL 

APLHWADDDGNPTEQYPLNPNGSPGGVAGICSC 

DGRHLAVMPHPERAVRPWQWAWRPPPFDTLTT 

SPWLQLFINARNWTLEGSC 




A 






GVRGFWAGTMASRAGPRAAGTDGSDFQHRERV 

AMHYQMSVTLKYEIKKLIYVHLVIWLLLVAKMS 

VGHLRLLSHDQVAMPYQWEYPYLLSILPSLLGLL 

SFPRNNISYLVLSMISMGLFSIAPLIYGSMEMFPA 

AQQLYRHGKAYRFLFGFSAVSIMYLVLVLAVQV 

HAWQLYYSKKLLDSWFTSTQEKKHK 


3294 


A 


35 


1821 


SQRSCPRSPSSPAPPWARCSNPDSRTGGVPVPRA 
WSAGGPALGLMAAPVRLGRKRPLPACPNPLFVR 

WLTEWRDEATRSRHRTRFVFQKALRSLRRYPLP 
LRSGKEAKTLOHFOnfiTi^RMT HPPT npUPTCr^i 

DHAPDSPSGENSPAPQGRLAEVQDSSMPVPAQP 

KAGGSGSYWPARHSGARVILLVLYREHLNPNGH 

HFLTKEELLQRCAQKSPRVAPGSARPWPALRSLL 

HRNLVLR1HQPARYSLTPEGLELAQKLAESEGLS 

LLNVGIGPKEPPGEETAVPGAASAELASEAGVOO 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


E=Glutamie Acid, F=Phenylalarooe, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methiooioe, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=ThreoiUoe, V=Vali n e, W=Tryptopbaii, Y=Tyrosine, 
X=Unknowii, *=Stop codoii, A=possible nucleotide deletion 
\=possible nucleotide insertion 










QPLELRPGEYRVLLCVDIGEl'RGGGHRPELLREL 

QRLHVTHTVRKLHVGDF VWVAQETNPRDP ANP 

GELVLDHIVERKRLDDLCSSIIDGRFREQKFRLKR 

CGLERRVYLVEEHGSVHNLSLPESTLLQAVTNTO 

VIDGFFVKRTADDCESAAYLALLTRGLQRLYQGH 

TLRSRPWGTPGNPESGAMTSPNPLCSLLTFSDFN 

AGADCNKAQSVREVFARQLMQVRGVSGEKAAA 

LVDRYSTPASLLAAYDACATPKEQETLLSTIKCG 

RLQRNLGPALSRTLSQLYCSYGPLT 


3295 
3296 


A 


2 


1115 


bl-HPHTQVSGLLTP^LgEPD V WSPSRGQPVSLHL 

PGKGAPEVKEMAWWKSWIEQEGVTVKSSSHFN 

PDPDAETLYKAMKGIGTNEQAIIDVLTKRSNTOR 

QQIAKSFKAQFGKDLTETLKSELSGKFERLIVAL 

MYPPYRYEAKELHDAMKGLGTKEGVIIEELASRT 

KNQLREIMKAYEEDYGSSLEEDIQADTSGYLERI 

LVCLLQGSRDDVSSFVDPALALQDAQDLYAAGE 

KIRGTDEMKFITILCTRSATHLLRVFEEYEKIANK 

SIEDSIKSETHGSLEEAMLTWKCTQNLHSYFAE 

RLYYAMKGAGTRDGTLIRNIVSRSEIDLNLIKCH 

FKKMY GKTLSSMIMEDTSGDYKNALLST . Vflsnp 


Tint 


A 


1 


838 


GTRGGVGPGDNGGVEAGAKPGAAA1PLRGDGS 

GETGPGRVAPGEVRGSPRGHVAGPEGPREVLFFF 

FLPSSKPASEVINEYSWKVDFLKGMLQAEKLTSS 

SEKALANQFLAPGRVPTTARERVPATKTVHLQS 

RARYTSEMRSELLGTDSAEPEMDVRKRTGVAGS 

QPVSEKQSAAELDLVLQRHQNLQEKLAEEMLGL 

ARSLKTNTLAAQSVIKKDNQTLSHSLKMADONL 

EKLKTESERLEQHTQKSVNWLLWAMLIIVCFinS 
MILFIRIMPKLK 


J297 


A 


46 


617 


HKQPAGFLGLWLGTETYTISFPGPETFGLGLSHA 

TGIPGSPACRQPWGLHSLHNYRMAMVSAMSW 

VLYLWISACAMLLCHGSLQHTFQQHHLHRPEGG 

TCEVIAAHRCCNKNRJEERSQTVKCSCLPGKVAG 

TTRNRPSCVDASrVIGKWWCEMEPCLEGEECKTL 

PDNSGWMCATGNKIKTTRIHPRT 


J298 


A 


157 


748 ~~" 


IQPPDPRNMTLAAYKEKJWKELPLVSLFCSCFLAD 

PLNKSSYKYEADTVDLNWCVISDMEVIELNKCT 

SGQSFEVILKPPSFDGVPEFNASLPRRRDPSLEEIO 

KKLEAAEERRKYQEAELLKHLAEKREHEREVIO 

KAIEENNNFIKMAKEKLAQKMESNKENREAHLA 

AMLERLQEKDKHAEEVRKNKELKEEASR 


3299 


A 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAGVA 

GGAPRRRTPVTMWRLLARASAPLLRVPLSDSWA 

LLPASAGVKTLLPVPSFEDVSIPEKPKLRFffiRAPL 

VPKVRREPKNLSDIRGPSTEATEFTEGNFAILALG 

GGYLHWGHFEMMRLTTNRSMDPKNMFAIWRVP 

APFKPITRKSVGHRMGGGKGAIDHYVTPVKAGR 

LWEMGGRCEFEEVQGFLDQVAHKLPFAAKAVS 

RGTLEKMRKDQEERERNNQNPWTFERIATANML 

vjuuv v Ivor i ul. l HjsXjjs. Y W GKF YMPKRV 


3300 


A 


2 


1847 


FVAGGPRGSGSAAETMPEIRVrPLGAGQDVGRS~ 

CILVSIAGKNVMLDCGMHMGFNDDRRFPDFSYI 

TQNGRLTDFLDCVnSHFHLDHCGALPYFSEMVG 

YDGPrmiHPTQAICPILLEDYRKlAVDKKGEAN 

FFTSQMIKDCMKKVVAVHLHQTVQVDDELEIKA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A- Ala nine OCystelne, D=Aspartic Add, 
E=Clutamic Add, ^Phenylalanine, G=€Iycine, H^Histidine, 
I^Isoleudne, K°Lysine, L=Leudne, M-Methionine, 
N^Asparagine, IMYoline, Q^Glutamlne, R»Arginine, S^Serine, 
T»Threonine, V«Valine, W»Tryptophan, Y«Tyroslne, 
X=Unknown, *«Stop codoo, /^possible nudeotide deletion, 
V=possibIe ondeotide insertion 






t 




YYAGHX^GAAMFQIKVGSESVVYTGDYNMTPD 

RHLGAAWIDKCRPNLLITESTYATTIRDSKRCRE 

RDFLKKVHETVERGGKVLIPVFALGRAQELCILL 

ETFWERMNLKWIYFSTGLTEKANHYYKLFIPWT 

NQKIEXTFVQRNMFEFKHIKAFDRAFADNPGPM 

VWATPGMUUGQSLQIFRKWAGNEKNMVIMP 

GYCVQGWGHKILSGQRKLEMEGRQVLEVKMQ 

VEYMSFSAHADAKGIMQLVGQAEPESVLLVHGE 

AKKMEFLKQKIEQELRVNCYMPANGETVTLPTS 

PSEPVGISLGLLKREMAQGLLPEAKKPRLLHGTLI 

MKDSNFRLVSSEQALKELGLAEHQLRFTCRVHL 

HDTRKEQETALRVYSHLKSVLKDHCVQHLPDGS 

VTVESVLLQAAAPSEDPGTKVLLVSWTYQDEEL 

GSFLTSLLKKGLPQAPS 


3301 


A 


2 


349 


CIRTEPAAAFRRLGALSGAAALGFASYGAHGAQ - 
FPDAYGKELFDKANKHHFLHSLALLGVPHCRKP 
LWAGLLLASGTTLFCTSFYYQALSGDPSIQTLAP 
AGGTLLLLGWLALAL 


3302 


A 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFrNKAG 

KLQSQLRTTVVAAAAFLDAFQKVADMATNTRG 

GTREIGSALTRMCMRHRSIEAKLRQFSSALIDCLI 

NPLQEQMEEWKKVANQLDKDHAKEYKKARQEI 

KKKSSDTLKLQKKAKKGRGDIQPQLDSALQDVN 

DKYLLLEETEKQAVRKALDEERGRFCTFISMLRP 

VIEEEISMLGEITHLQTISEDLKSLTMDPHKLPSSS 

EQVBLDLKGSDYSWSYQTPPSSPSTTMSRKSSVC 

SSLNSVNSSDSRSSGSHSHSPSSHYRYRSSNLAQQ 

APVRLSSVSSHDSGFISQDAFQSKSPSPMPPEAPN 

QRRKEKREPDPNGGGPTTASGPPAAAEEAQRPRS 
M 


3303 


A 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKSTRG 
HSSLLPPSQDFVAGLSVILRGTVDDRLNWAFNLY 
DLNKDGCITKEEMLDIMKSIYDMMGKYTYPALR 
EEAPREHVESFFQKMDRNKDGVVTDBEFIESCQK 
DENIMRSMQLFDNVI 


3304 


A 


40 


432 


ISEAASGAFQAR*FYQMVLEQKTDALGKQSVNRG 
FTKDKTLSSBFNIEMVKEKTAEEIKQIWQQYFAA 
KDTVYAVIPAEKFDLIWNRAQSCPTFLCALPRRE 
GYEFFVGQWTGTELHFHCTYKYSDPEGKA 


3305 


A 


2 


483 


LDACSTGPYSRSTHASADAWADAWVVVVLKVV 
GMTLFLLYFPQIFNKSNDGFTTTRSYGTVSQIFGS 
RSPSPNGFITTRSYGTVCPKDWEFYQARCFFLIHL 
♦\SSWNESWDFCKGKGCTLAIVDNSETLKLLHDL 
HDAEKNYIALPYRSSKYMSTCNGTF 


3306 


A 


2 


872 


TLSSACLIGDAWKELTWAGAVSNQLLVWYPAT 
ALADNKPVAPDRRISGHVGIIFSMSYLESKGLLA 
TASEDRSVRIWKGGDLRVPGGRVQNIGHCFGHS 
ARVWQVKLLENYLISAGEDCVCLVWSHEGEBLQ 
AFRGHQGRGIRAIAAHERQAWVITGGDDSGIRL 

WHT VfwRfSYftfiT O/HT HQT T rw/D** a DVTnrrnc 
wnbv vJivvJ i i\.OLiVj/Ui-.OoLiJL»^ V r AKY 1 v^OCDo 

GWLLATAGSD*YRGPVSL*RRGQVLGAAARG*T 

FPVLLPAGGSSWSRGLRIVCYGQWGRSCQGCPH 

QHSNCCCGPDPVSWEGAQLELGPAWL 


3307 


A 


2 


927 


RTSRVEKGLRKAGAAVTMESDEWFSQALPANTS " 
AQKAELIALTQAIRWGKDINVNTDSRYAFATVH 
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f SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
1 nucleotide 
location 
corresponding 
to last amino 
acid residue ol 
peptide 
sequence 


I^lsoleu^ 

N-Asparagine, P-Proline, Q=Glotamine, R-Arginine. S=Seri ne . 
• I=™™ iB V>V,li nt , W^ryptophao, Y=T^ 
X-Unknown, *«Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion ' 




A 






VRGAICQERRLLl'SAEKAIKNKNPPSSKPNRSSSXF 

wotcdqvnakqgpkpspghrlrrn^pgk^ 

DFTKVKPHQAGYKYLLVLVDTFSGWTEAFATK 
NETVNMVVKFLLNEDPRHGLPVAIGSDNGPAFA 

lsiv*svskalniqwklhcayrpqssgqveX?c 

n.KNTLTKLILETGVNWVSLLPLALL^CTPYW 

agflpfeimygrvlpilpklrdaqlakisqtollq 




A 


490 


1077 


nspsldfmjnediptelsdssdthdegevoafye - 
dlsgrqyvnevfnfsvdklydllftnspfordf 

MEQRRFSDIIFHPWKKEENGNQSRVIPYTITLTNP 

lehktatvretqtmyka sqesec yvid aevlto 

DVPYHDYFYTINRYTLTOVARNKSRLRVSTELRY 

rkqpwglvktfieknfwsgledyfrhl 


3309 
3310 


"a 


I A(\f\ 


1077 


NSreLDFNDNEUlPl ELSDSSD 1 HDEGE VOAFYE 

DLSGRQYVhffiVFhfFSVDKLYDLLFTNSPFORDF 

MEQRRFSDIIFHPWKKEENGNQSRV1PYTITLTNP 

LEHKTATVRETQTMYKASQESECYVIDAEVLTH 

DVPYHDYFYTIl^YTLTRVARNKSRLRVSTELRY 

RKQP WGL VKTFIEKNFWSGLED YFRHr 


/ 

3311 


A 


2 


1198 


S^LCHPGLSRbR/S*SEAJa J RSGRYC*KROVEAPir- 

*RPGL*TMMSDTERDGLAPEKTSPDRDKKKEOS 

EVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKH 

RSRSRSKEGRRHESKDKSSKKHKSEEHNDKEHSS 

DKGRERLNSSENGEDRHKRKERKSSRGRSHSRS 

RSRERRHRSRSRERKKSRSRSRERKKSRSRSRER 

KKSRSRSRERKRRIRSRSRSRSRHRHRTRSRSRTR 

SRSRDRKKRIEKPRRFSRSLSRTPSPPPFRGRNTA 

MDAQEALARRLERAKKLQEQREKEMVEKQKOO 

EIAAAAAATGGSVLNVAAIJLASGTQVTPOIAMA 

AQMAALQAKALAETGIAVPSYYNPAAVNPMKF 

AEQEKKRKMLWQGKKEGDKSOSAr.NMr.TfM 




A | 


177 


4 


r-lQlPPRlTPPRPSPHLLTPRTGSSPPPPRAPSPPIffT - 
PGPAHDFPPLSAVLSGHTKT 


1312 
3313 


~A~ [ 


1 


426" 


^T^* F ^ CWGPL1WALTVSSVPSI> TPELSCILKS- 

P/RPACPV/PGLWPSLLSPAPPQSSGPLLGLSPCPG 

AGQWPSPLSPAPPPSSDPLSGLSPCPGAGPRSSP\S 

ASAPCRAVPLSPRRLTWPPHLQVGILIPTGRPWK 
NL 


3314 


A 


162 


2 


QLQNLASRGCL* SQLLRRLRRENRLNPGGGGCSE 
IAP\CTPAWVTQRDFFRKKK 


3315 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 
IAP\CTPAWVTQRDFFRKKK 


3316 


A 


466 


1 


PRKRbS W WGERLP/PRGP PPAAEDAPAPG WKGR 
KHASRTARAHVFHPIRQSIRSPVRGRPGDPRAAH 
TRSAGTOLQCKASRGG*GKGPAPTR*EGGPGSAP 
APLPASSGCSLFPDSSPWTPPPPAPGAAAAOP**T 
PRCPAALRAGAHIGRVGRPY 




A, 


3 : 


>307 " ] 

i 

1 
I 
I 

J 


NHLGTLMQNWDSSSRVPFSSGQHSTQSFPPSLMS - 
SCSNSMLQKPT\AYVRPMDGOESMPPl<rT mbhvm 

3SHGNSMTELKPSSKAJ^TKLKIPSQPLDASASG 

3VSCVDEILKEMTHSWPPPLTAIHTPCKTEPSKFP 

TTKESQQSNFGTGEQKRYNPSKTSNGHQSKSM 

-KDDLKLSSSEDSDGEQDCDKTMPRSTPGSNSEP 

SHHNSEGADNSRDDSSSHSGSESSSGSDSESESSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanlne OCysteine, D=Aspartic Add, ' 
E^GIutaraic Add, F=PhenybUanine, G^GIycine, H-Histidine, 
I=Isolcudnc K«Lysine, L=Leudne t M-Mcthionine, 
N=Asparagine, P^Proline, Q==Clntamine, R=Arginine f S^Serine, 
T-Threonine, V«VaJine, W=Tryptophan t Y°Tyrosine, 
X=Unbnown t *=Stop codon, /^possible nudeotide deletion, 
\=possib!e nudeotide insertion 










SDSEANEPSQSASPEPEPPPTh^WQIJDNWLNKV 

NPHKVSPASSVDSNIPSSQGYKKEGREQGTGNSY 

TDTSGPKETSSATPGR\APKPIQKGSESGRGRQKS 

PAQSDSTTQRRTVGKKQPKKAEKAAAEEPRGGL 

KffiSETPVDLASSMPSSRHKAATKGSRKPNIKKES 

KSSPRPTAEKKKYKSTSKSSQKSREIIETDTSSSDS 

DESESLPPSSQTPKYPESNRTPVKPSSVEEEDSFFR 

QRMFSPMEEKELLSPLSEPDDRYPLIVKroU«XT 

RffGKPYKETEPPKGEKKNWEKHTREAQKQASE 

KVSNKGKRKHKNEDDNRASESKKPKTEDKNSA 

Uni^bbNRfaSSKQSAAKEKDLLPSPAGPVPSKDP 

KTEHGSRKRTISQSSSLKSSSNSNKETSGSSKNSS 

STSKQKKTEGKTSSSSKEVKVKAPSSSSNCPPSAP 

TLDSSKPRRTKLVFDDRl^YSADHYLQEAKKLKH 

NADALSDRFEKAVYYLDAWSFIECGNALEKNA 

OP^K'^PPPX/TVCP'rV/T^I T 

v^JCfOrwOr rrjvi x on l VUL1 


3317 


A 


496 


2 


NLLQDEKLVHSYPYDWRTQETCGYIVPARQWFI 

N\TRDDCTAAKELLKKVKFIPGSALNGMVEMMD 

RRPYWCISRQRVWGWIPVFHHKITCDEYLINSQT 

TEHIVKLVEQHGSDIWWTLPPEQLLPKEVLSEVG 

GPDALEYVPGQDILDIWFDSGTSWSYVLPGPD 


3318 


A 


2 


_> 1 z. 


A w iifcUDSKSDgCHHPYN YGFDYYYGMPFTLVD 
SCWPDPSRNTELAFESQLWLCVQLVA1AILTLTF 
GKLSGWVSVPWLLIFSMILFIFLLGYAWFSSHTSP 
LYWDCLLMRGHEITEQPMKAEVRAGSIMVKEAIF 
i^uHaiuji^Lr LLb t LPFLQVHKTFPl I DGFHW 
AP 


3319 


A 


407 


1 


SSLHRSPRPASPLPVPEAP\SFLPVPAPKPSALPPFS 
LSGAPSSASTFSPHSSPSPASPTPAPSPQSPFPSRPT 
SPPSLTPTRRPPLPADRRGPHLLYQPLHAPLEAAA 
TGPE/PSAAAGRLPRPRPPWRAAYPASR 


3320 


A 


4037 




yjviotiA v AtKiVlLij Y KKJJTAG WKICREGNGVS VS 
WRPSVEFPGNLYRGEGIVYGTLEEVWDCVKPAV 
GGLRVKWDENVTGFEIIQSITDTLCVSRTSTPSAA 
MKLISPRDFVDLVLVKRYEDGTISSNATHVERDPL 
urrJSJr ur V Kur IN rirCUOr CbPLPGEPTKTNL vEFF 
HTDLSGYLPQNVVDSFFPRSMTRFYANLQKAVK 


3321 


A 


37 


360 


SHSASGAGRPAAPAADLRPAPNGQRPGPRLGAR 
ALWLPPRGRPDEAGRLPGEHLPQVPWDPGLTRS 
PSPRGPCRGAARAGHVGETPAPWGCPPPCAWEH 


3322 


A 


1 


420 


AIVEDKHSGRSYDITSDLGNVLTSTSIAKTVNG*A 
ESSDSGAESDEEDAQEDLMGAYHSDIDKKMMKI 
VADHKNLEV1VTNGYDKDGFVHDIQNDIHASSSL 
NGRSTVHVKPIDENLGQTGKSAVCIHQDINDDH 

VFHVT 

V EtU V 1 


3323 


A 


8 


459 


DTLSLNCTLPETLPMTPSF*LSFL*FPGLARAKSIP 

TKTYSNEWTLWYRPPDILLGSTDYSTQIDMW*G 

QVEVWQGPCGKGGGLVTTATQPAAFLFTVPSLP 

RGVGCIFYEMATGRPLFPGSTVEEQLHFIFRILSE 

EAWALCAVETHR 


3324 


A 


1276 


466 


PGSTHASARiriY*L*Ul^NATEVDNNFSKPPPFFP 
AGAPPASSSSSSSSSSPPTVSTAPPLIPPPGFPPPPG 
APPPSLIPTIESGHSSGYDSRSARAFPYGNVAFPH 
LPGSAPSWPSLVDTSKQWDYYARSSSSSSSSSSSS 
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1 SEQID 
NO; 


"I Method 


1 Predicted 

beginning 

nucleotide 

location 
1 corresponding 
J to first amino 
1 acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
1 peptide 
sequence 


E-Glutamic Add, F=Phenyialaniue, G=Glydne, H=Histidine, 
I-Isoleucine, K«Lysine, l/=Leudne, M=Metnionine, 
N=^paragine, P^ProIine, Q=Glntan,i„ c , R«Arginine, Serine, 
■^Threonine, V=VaIine, W^Tryptophan, Y-Tyrosine, 
X-Unknown, *=Stop codon, /=possible nudeotide deletion. 
v=possioie nucleotide insertion 










SSSPRDRDRER'RTRBRERERDHSPTPSVFNSDEE 
RYRYREYAERGYERHRASREKEERHRERRHREK 
EETRHKSSRSNSRRRHESEEGDSHRRHKHKKSKR 
SKEGKEAGSEPAPEQESTEATPAE 


3325 


A 


266 


3312 


l'CLFSASCSSLPSPSSSFALLSTENTQRTYRVNPD 

GSLRVTFASGMEIGLSSEPHILAGAVNPTLGKCNI 

SLPGEHNANLISVL**GEQGCA*NVFHISFS*AHN 

RNLLSIDFDHITRTGIOYDDHRKFTLRILYDOTGR 

PILWSPVSRYNEVNrrYSPSGLVTFIQRGTWNEK 

MEYDQSFL*SPQL*LSIICYSAFVSFQSVMLLLHS 

QRRYIFEYDQPDCLLSVTMPSMVRHSLQTMLSV 

GYYRNIYTPPDSSTSFIQDYSRDGRLLQTLHLGTG 

RRVLYKYTKQARLSEVLYDTTQVTLTYEESSGD 

LSDSSTLIA*LLTVFVLVPAGPLIGRQIFRFSEEGL 

VNARFDYSYNNFRVTSMQAVTNETPLPIDLYRYV 

DVSGRIEQFGKFSWnJLNQVnTTVMKHTKIF 

SANGQVffiVQYEILKAJAYWMnQYDNVGRMVI 

CDIRVGVDANITRYFYEYDADGQLQTVSVNDKT 

QWRYSYDLNGNINLLSHGKSARLTPLRYDLRDRI 

TRLGEIQYKMDEDGFLRQRGNDIFEYNSNGLLO 

KAYNKASGWTVQYYYDGLGRRVASKSSLGOHL 

QFFYADLTNPIRVTHLYNHTSSEITSLYYDLOGH 

LIAMELSSGEEYYVACDNTGTPLAVFSSRGOVIK 

EILYTPYGDIYHDTYPDFQVIIGFHGGLYDFLTKL 

VHLGQRDYDVVAGRWTTPNHHIWKQLNLLPKP 

FNLSTKLIKYGIFHFLFLILCLTDIRSWLELFGFOL 

HNVLPGFPKPELENSPSI*QMSNSMLHLLCASLS* 

TILGIQCELQKQLRNFISLDOLPMTPRYNIXiR r I F 

GGKQPRFAAVPSVFGKGIKFAIKDGrVTADIIGVA 

NEDSRRLAAILNNAHYLENLHFTIEGRDTHYFIK 

LGSLEEDLVLIGNTGGRRILENGVNVTVSQMTSV 

LNGRTRRFADIQLQHGALCFNIRYGTTVEEEKNH 

VLEIARQRAVAQAWTKEQRRLQEGEEGIRAWTE 

GEKQQLLSTGRVQGYDGYFVLSVEO 


3326 


A 


290 


1041 


KACLHLLSSFLTSNFLFNPLLPDSLYSVEARSQRA 

NLGPCRRKRLQTLMRLAAGFQYSSHKDPSLSAK 

EKHTDYHNEARGPWPGWVG*RTADGSCGRGPD 

GAHHPGPKSSSWRASRLLPGLGGSHHLDAYVGR 

DLECGTPAPLQLEIPPQPRGHPAPIPTGQAGPRDS 

GPGASP*VETRPLTDGRR*PGVRPVGWTPAHPAG 

TLRPRGAVEPSVSACGKWAPSPTSQGCCEGRCD 
AVPKHRAWRTPLCSO 


3327 


A 


1 


418 


CiJECGKSFCKKSKFIIHQRTHTGEKPYECNQCGK 
SFCQKGTLTVHQRTHTGEKPYECNECGKNFYQK 
LHLIQHQRTHSGEKPYECSYCGKSFCQKTHLTOH 
QRraSGERPYVCHDCGKTFSQKSALNDHQKIOT 


3328 


A 


i r 


270 


VTRKLPIFIVDAFTARAFRGSPAADCLLENELDED 

MHQKIAREMNLSETAFIRKLHPTDNFAQRSCFGL 
IWFTPTTDLQILTSSILPSIL 


3329 
[3330 [ j 


A j 
\ [j 


45 


419 


KELSCWQIWQQ1ANDLTRCQDSMINNSQCHKOG 
DFPYQVGTE^IQISFJJENYIVNKADGPNNTGMP 
EFPILRTQDSWRKTFLTESQRLNRDQQISIKNKLC 
QCKKGVDPIGWISHHDGHRVHKR 






54 |j 


430 jj 


t* WRNFTGLAPAAA V Al'l'l'SSS'l'MRFTSISNSLTST - 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Grst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCystcine, D=Aspartic Add, 
E=Glutetnic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
Msoleudne, K=Lysine, L=Lcudne, M=Memionlne, 
N=Asparagine, P-Proiine, Q=Gluramme, R-Arginine, S=Serine, 
T=Threonine, V«Valine, W=»Tryptophan, Y«Tyrosine, 
X-Unknown, *=Stop codon, /^possible nudeotide deletion, 
^possible nudeotide insertion 










AAIGLSFTTSTTTTATrTT^ 

L/LfOivvjriiiNL. Vr i lolVoVVl IrVMl YOriLBGLIN 
EGNLELEIKRRLSSQATQ 


3331 


A 


3 


407 


TFGCSCTDCFFQKCCPAEAGVLLAYNKNQQ1KIP 
PGTPIYECNSRCQCGPDCPNRIVQKGTQYSLCIFR 
TSNGRGWGVKTLVKTKRMSFVMEYVGEVITSEE 
/\njt\Jvuyi 4 1 unisxji 1 1 brlJbUYboJJbr 1 vDAARY 


3332 


A 


25 


461 


PAADFVLQARPTRADILGIHSKYDEVRKAGACFY 
KMTGLGPGPQALYNGEPFKHEEMNKELKMAVL 
v^KJYUYUJAo V YbyKbvrLU 1LNDRTNAIDFLMDR 

KTKTWP'R rMTT IT 1? TXTOfYVT "NTT T CTO\/TAnACiM?o 
iNrN v vriviJN 1 L»Uj1\.1XNv^I^YL»NLL#o IoV I ADAEDFS 

TFFFLDSQDBCSA 


3333 


A 


317 


54 


AWnFLPPLTSCPLWAPGTKHKTELEARSGLGPIK 
AYPRLGPPTPGEPEAPAQDRTFHCEICNVKVNSK 

VOT KTITJT^QPPT-TPTVnPV 
v v^JUivv^riiooiNJSXliM V Ur V 


3334 


A 


304 


410 


AGPSLPSNLRQIFQSLPPFMDILLLLLFFMIIFAI 


3335 


A 


19 


418 


VESRNSRVQPRVRLHDRTNAIDFLMDRNNVVPRI 
NTLILRTNQQYLNLISTSVTADVEDFSTFFFLDSQ 
DKSAVIAKNMYYLTQDDESnSAATLWIIADFDK 
PSGRKLLFNALKHMITSVHSRVGIIYNPFF 


3336 


A 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLLNR 

VLERLAGGATRDSAASDILLDDIVLTHSLFLPTEK 

FLQELHQYFVRAGGMEGPEGLGRKQACLAMLL 

HFLDTYQGLLQEEEGAGHIIKDLYLL1MKDESLY 

l^ULKfcD 1 LKLHQLVETVELKIPEENQPPSKQ VKP 

LFRHFRRIDSCLQTRVAFRGSDEIFCRVYMPDHS 

YVTIRSRLSASVQDILGSVTEKLQYSEEPAGREDS 

LILVAVSSSGEKVLLQPTEDCVFTALGINSHLFAC 

I KJJo i cAL, V r Lriiblvj V or UD 1 blHRV brED V AN H 

LTAFHWELFRCVHELEFVDYVFHGE 


3337 


A 


444 


43 


KILLCLANQFPDISFCPALPAVVALLLHYSIDEAE 
CFEKACRILACNDPGRRLIDQSFLAFESSCMTFGD 
JL< ViNJS. i KsKl AArllsXrM V A V o tLV V V Y AD WQRWL 
FGELPLCYFARVFDVFLVEGYKVLYRVALAXXF 


3338 | 


A 


1 ! 


398 


FRGKVRGRSAEMPGSDTALTVDRTYSDPGRHHR 
CKSRVERHDMNTLSLPLNIRRGGSDTNLNFDVPD 
GILDFHKVKLTADSLKQKJ^KVTEQIKIEQTSRDG 
NVAEYLKLVNNADKQQAGRIKQVFEKKNQK 


3339 


A 


1 


665 


AAAASNWGLITNIVNSIVGVSVLTMPFCFKQCGI 

VLOAbLLVrCoWMTHQSCMFL^ 

AGLAFHAYGKAGKMLVETSMIGLMLGTCIAFYV 

VLPLSLQRNMMASIQSFSAMALLFYTVFMFVIVL 
SSLKHGLFSGQWLRRVSYVRWEGVFRCIPIFGMS 


3340 


A 


198 


367 


LLPLQVLQEAFSRCVAVLTRSSKPSDMSVQVCG 
YISKCYSVAAQFEECREKJTEMP 


3341 


A 


562 


277 


HSVIKRTPRKYLAEIVLIDDFSNKEHLKEKLDEYI 
jsjl w in Ob v Iv Vr KIN bKRcGLIQARSIG AQKAKLGQ 
VLIYLDAHCEVAVNWYAPLVAPISKDR 


3342 


A 


385 


2 


NLTWWPLFRDVSFYIVDLI^ 
SLLIXTAYPCYVWMKFNVQVEKWVKQMINRN 
KWKVTAPEAQAKPSAARDKDEPTLPAKPRLQR 
GGSSASLHNSLMRNSIFQNKIHTLDPHV 


3343 


A 


1 


385 


FRVDNSEEWKDVFnSSERSFKLDSLKCGTWYKV 
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SEQID 
NO: 



Method 



3344 



3345 TA" 

3346 hST 



3347 



3348 



3349 



3351 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



351 



351 



PCT/US01/04098 



147 



147 



1509 



974 



666 



403 



712 



428 



841 



K^KNSVGSGRISEIiHAKTHGREPS FSKDQHT.F ' 
WAWQQLRANSSORVPi tpt PC " ^ EYRPKGT 
arAUU SSLSQH lADPRAAPTEVKVRVMNSTAreT ' 



SPAC1TSSLSQH1ADPKAAJK1EVKVRVMNSTAW 



FSIDVFEDYr/GVTONNRVFKn^GS^ 

GGLSHASDVVLYHQHKQPEVTWC©RKKCFWT 

CLLSPSGPVCTCPNGKRLDNGTCVPvSSpro 

APRPGTCNLQCFNGGSCPl^AliQPKcSpR? 

TGDKCELDQCWEHCRNGGT^SPsS?CRCP 

tgftgpkctqqvcagycannstct^ognSS 
crclpgflgdrcqyrqcsgycenfgtcqSd 

QSGDVTCNCTDGRVAPSCLTCVGHCSNGGSCTM 

nswecqcpphmtgprcee^sqq^gSa^ 



sdpvdrmqcvaafavsavaswrSkSli 
getyelvrddlgfrliseqvsSkafSln 

NDFIFHGSIYPiaKFWGKSVEAEPKGTIl^LEH 
NEAYTWTOPTCCVHNIIVGKLWffiQYGl^S 

ktgdkcvlnfkpcglfgkelhkvegyJodS 
klcalygkwteclysvdpattdaySS? 

EEKKNSKQMST^EELDEMPWDSKvSml 
^RPPNSAQMYNFreFAMVL^^SSv 

WIYSGSYWDRNYFNT.PnTY ^ GAQD 
iNrAassuKYLRTQ KJLKCLNNKFTPFFl'l'HKK*SOS 

ARPAAVHEHHSPRDCGHLPDVIRSSLGGWOPH*P 

AQPENRLL*LLPVE*GHQHPTVSPVP*AGaPGGA <: 

GWPGPGQAWRVRVPGPHP^PPASPPS??^ 

SyAAGSGLPGCVLCAAGRRPGPLPIXCVEVGOA 
LPPGAWVSSSGORJGLTHPIAV^^^^ 

MJ^v VAAiALKGRGARNARVLRGaAGATANK 
ASHNRlRALQSHSSPEGKEEPEPLSPEl£YIPRjra 

gknpmkavglawaigfpcgillfiltcreSS 

VKQ^ QNMRLSNTGEYESQRF ^^ 



R^GRRRREDDRlSRPHPSTAES KAPTPKFDL ir 
AS^PLPGSSSRMPGELVLE^SD yw^W 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=AJanlne OCysteine, D=Aspartie Add, 
E=GIutamrc Add, F=PhenylaIaiune, G^Crydne, H«=Histidine, 
I=IsoIeud ne, K«= Lysine, L^Leudne, M=Methiooine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Argininc, S^Scrine, 
T=»Threonlne» V=Valine, W«Tryptophan, Y=Tyrosine, 
X=Unknown, *^Stop codon, A=possible nudeotide ddetion, 
V=possible nudeotide insertion 










EKDNEELTISCPVPADEQTECTSAQQLNMSTSSP 

CAAELTALSTTQQEKDLLEDSSVQKDGLNQTTIP 

VSPPSTTKPSRASTASPCNNNINAATAVALQEPR 

KLSYAEVCQKPPKEPSSVLVQPLRELRSNWSPT 

KNEDNGAPENSVEKPHEKPEARASKDYSGFRGN 

IIPRGAAGKIREQRRQFSHRAIPQGVTRRNGKEQ 

YVrrKSPK 


3353 


A 


1054 


587 


IATPTWTAPLTATPTPAHQYGPARVPNGAPRLEP 

PPGKRECRVGQYWDLTSFEQLALPVLRNADCS 

SGPGQRVCVTOEIGKMELFSQLFIQAVRQTLSTPG 

THLGTIPWKGKPLALVEEIRNRKDVKVFKVTKE 

NRNHLLPDIVTCVQSSRK 


3354 


A 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEWER 

VLTFLPAKALLRVACVCRLWRECVRRVLRTHRS 

VTWISAGLAEAGHLEGHCLVRWAEELENVRBLP 

HTVLYMADSETFISLEECRGHKRARKRTSMETA 

LALEKLFPKQCQVLGIVTPGIWTPMGSGSNRPQ 

EIEIGESGFALLrTQIEGIKIQPFHFIKDPKNLTLER 

HQLTEVGLLDNPELRVVLVFGYNCCKVGASNYL 

QQWSTFSDMNIILAGGQVDNLSSLTSEKNPLDI 

DASGVVGLSFSGHRIQSATVLLNEDVSDEKTAEA 

AMQRLKAANIPEHNTIGFMFACVGRGFQYYRAK 

GNVEADAFRKFFPSVPLFGFFGNGEIGCDRIVTG ; 

NFILRKCNEVKDDDLFHSYTTIMALIHLGSSK 


3355 


A 


1 


707 


GTSSGLGGDRLAAPGPSPPSFYPQGRGERAYDIY 

SRLLRERIVCVMGPIDDSVASLVIAQLLFLQSESN 

KKPIHMYINSPGGVVTAGLAIYDTMQYILNPICT 

WCVGQAASMGSLLLAAGTPGMRHSLPNSRIMIH 

QPSGGARGQATDIAIQAEEIMKLKKQLYNIYAKH 

TKQSLQVIESAMERDRYMSPMEAQEFGILDKVL 

VHPPQDGEDEPTLVQKEPVEAAPAAEPVPAST 


3356 


A 


352 


338 


FKV r NFCRNLHMPSFLV*PGMCGLLAKHLSFHIVG 
AFLIT/LG V AALCKF A V A * PRKKA YADFYRNYN* 
IKEFEVRKANISQSTK 


3357 


A 


1 


403 


ALGSCGGLLGTGLLKGTMSGTLWSKGIFAGYKR 
RIRIQREHTAVLKIEG\VYARDETEFYLRMICANV 
YKAN>I>TIVTPVLTPDKTRVMWRKWQAHGISI 
IVlVRAQFRT^PADAIGrmiRMML*PSl^ 


3358 


A 


71 


2897 


FCSKDKCCLYLPDSINRSKSCTAKPGAHSQDRHA 

VMDSERQVKDTDDIESPKRSIRDSGYIDCWDSER 

SDSLSPPRHGRDDSFDSLDSFGSRSRQTPSPDWL 

RGSSDGRGSDSESDLPHRKLPDVKKDDMSARRT 

SHGEPK5AWFNQYLPNKSNQTAYVPAPLRKKK 

AEREEYRKSWSTATSPAGLGKKALQDYGPRTAPV 

S\DDAESTSMFDMRCEEEAAVQPHSRARQEQLQ 

LINNQLREEDDKWQDDLARWKSRKRSVSQDLIK 

KEEERKKMEKLIj\GEDGTSERRKSIKTYREIVQE 

KERRERELHEAYKNARSQEEAEGILQQYIERFTIS 

EAVLEWJEMPKJLERSHSTEP^SSFLl^POTI^ 

GSPSKTVTPKAVPMLTPKPYSQPKNSQDVLKTFK 

VDGKVSVNGETVl^EEI^RECPWAPAHSLTX 

SQMFEGVARVHGSPLELKQDNGSIinMKKPNSV 

PQELAATTEKTEPNSQEDK>nX^ 

SEPQHITTTVTRCSPTVAFVEFPSSPQLKN^ 
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SEQID 
NO: 



3359 



3360 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 



PCT7US01/04098 



Amino acid sequence (A^Alanme OCyste inc, U^Asnartir Act* ' 

Egg K-k r*W 

llsoleocme, K=Lysine, L=Leuclne, M=Met»ionine, 
N=Asparagin^ P=ProUi.e, Q-Glotamine, R-Aitfnioe, Serine. 
T=Threomne. V=Valine, W=T^p to phao, Y=T,rosint * 

^^^, 0W,, • COd0 °' A= P° sslbte nucleotide deletion, 

\=possible nucleotide insertion ' 



3361 



368 



392 



4619 



KDQKKPbNbMbOK VEL VLSQK WKPKSPEPEAT 
LTFPn.DKMPEANQLHLPNLNSQVDSPSSEKSPV 
TTPFKFWAWDPEEERRRQEKWQQEQERlloER 
YQ^QDKALKEBWEKAQKEVEEEE^EEEP* 

mdpvvpftvssssadqlstsssmtegsgtS 

DLGNCQDEKQDRRWKKSFQGDDSDLLLKTRES 
DRLEEKGSLTEGALAHSGNPVSKGVHEDHOLDT 
EAGAPHCGTNPQLAQDPSQNQQTSNPTHSSEDV 
CTKT^LDKSINHQIF^PSE^ISGl^CSSCGL 
PLGKGAAMIIETLNLYFHIQCFRCG\ICKGOLGDA 
VSGTDVRIRNGLLNCNDCYMRSRSAGOimi 



EV1ASREGRGACAWECGSSRGPWGLLRGTFAPV 

RAATP*S*LPKGSLRHRPVCPPPVHLPPKSSCPPR 

AWAGRATSM*TSSYSSEYQPQTP*ALVTLPPR"?Y 
YLLTHLLTLTHLHHOII .FRP V A ^VTLPPRSY 

AKUIOSLGRDHSGSGGGTGMAGA W VRKAAD Y V 
RSKDFRDYLMSTHFWGPVANWGLPIAAITDMK\ 
KSPEnSRRMlFAL*CYSLTWRFAH™£S^ 
MLGCHTAVDFDQLISSMPCISHGMTASASAr 



»^!^ NSm NS V VR ^PPAT LLLRRAGWESF 
^a^ PWPPRPEVRAPAKGPRG VAGAAGACS 
AGARLGDAAGGDPASGQAARGCGARAPRGLGR 
TARARDTAMEDAGAAGPGPEPEPEPEPEPEPAPE 

DLAQQYADYYNTCFSDVCERMEELRKRRVSOD 

LEVEKPDASPTSLQLRSQIEESLGFCSAVSTPEVE 

RKNPLHKSNSEDSSVGKGDWKKKNKYFWONFR 

I^IQKGIMRQTSKGEDVGYVASEITMSDEERIQL 

A^VKEKMITIEEALARLKEYEAQHRQSAALDP 

ADWPDGSYPTFDGSSNCNSREQSDDETEESVKF 

KRLHKLVNSTRRVRKKLIRVEEMKKPVSTEGGEE 

HVFENSPVLDERSALYSGVHKKPLFFDGSPEKPP 

EDDSDSLTTSPSSSSLDTWGAGRKLVKTFSKGES 

RGLKPPKKMGTFFSYPEEEKAQKVSRSLTEGEM 

S^ hgrtcsfggfdl ^ sl hvgsiWp 

MGKEGDFVYKEVKSPTASRISLGKKVKSVKET 

MRKRMSKKYSSSVSEQDSGLDGMPGSPPPSOPD 

PEHLDKPKLKAGGSVESLRSSLSGQSSMSGOTVS 

TTDSSTSNRESVKSEDGDDEEPPYRGPFCGRARV 

HTDFTPSPYDTDSLKLKKGDIIDIISKPPMGTWMG 

LLNNKVGTFNFIYVDVLSED\EEKPKRPTRRRRK 

GRPPQPKSVEDLLDRINLKEHMPTFLFNGYEDLD 

TFKLLEEEDLDELNIRDPEHRADLLTAVELLOEY 

DSNSDQSGSQEKLLVDSQGLSGCSPRDS*CYESS 

ENLENGKTRKASLLSAKSSTEPSLKAFSRNQLGN 

YPTLPLMKSGDALKQGQEEGRLGGGLAPVDTSKS 

CDPPGC*LVIJ<l«NRRKPPSITSCRS<^\EGPO 

TVDTWPRSHSLDDLQVEPGAEQDVPTEVTEPPPO 

IVPEWQKTrASSTKAQPLEQDSAVDNALLLTOS 

KRFSEPQKLTTKKLEGSIAASGRGLSPPOCLPRNY 

DAQPPGAKHG1ARTPLEGHRKGHEFEGTHHPLG 

lKE<y^AEQRMQPKIPSQPPPVPAKKSRERLANG 

LmyPMGPSGALPSPDAPCLPVKRGSPASPTCPSD 

CPPAI^RPLSCKJALGSPPSTRPPPWI^ELPENra 

lqehgvklgpaltr\kvscargvdT.^S^ 
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SEQID 
NO: 


Method 


Predicted 
begin Ding 
nucleotide 
location 
corresponding 
to Grst amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne OCystrine, D=Aspartic Add, 
E=GIutamic Add, ^Phenylalanine, G=GIydne, H=EHstidine, 
I=Isoleudne, K^Lysine, L»Lcudne, M=Metbioninc, 
N=»Asparagine, P^Proline, Q=Clutamine, R-Arginlne, S=Serine, 
T=Threonine, V«Valine, W=Tryptophao, Y«Tyroslnc, 
X=Unknown, *=«top codoo, A=possibIe nudeotide deletion, 
Y=possib!c nudeotide insertion 










HAEGIRSSRREPYS*LRHGRCGIVP\EALVQRYAED 

LDQPERDVAANMDQIRVKQLRKQHRMAIPSGGL 

TEICRKPVSPGCISVSVSDWLISIGLPMYAGTLSTA 

GFSTL\SQVPSLSrn , CLQEAG\ITEERHIRK\LLSAA 

RLFKLPPGPEAM 


3362 


A 


1 


4653 


FRGGVGYAHTLHLLPFAGSSWLARARRTDRWT 

SGLVEMATLSLTVNSGDPPLGALLAVEHVKDDV 

SISVEEGKENILHVSEKVIFTDVNSILRYLARVAT 

TAGLYGSNLMEHTEIDHWIJEFSATKLSSCDSFTS 

TINELNHCLSLRTYLVGNSLSLADLCVWATLKG 

NAAWQEQLKQKKAPVHVKRWFGFLEAQQAFQS 

VGTKWDVSTTKARVAPEKKQDVGKFVELPGAE 

MGKVTVRFPPEASGYLHIGHAKAALLNQHYQV 

NFKGKLIMRFDDTNPEKEKEDFEKVILEDVAML 

fflKPDQrTYTSDHFETIMKYAEKLIQEGKAYVDD 

TPGEQIKAEREQRJESKHRKNPffiKNLQMWEEMK 

KGSQFGHSCCLRAKIDMSSNNGCMRDPTLYRCK 

IQPHPRTGN*Y\N\^YPTYDFACPIVDSIEGVTHAL 

RTTEYHDRDEQFYWIIEALGIRKPYIWEYSRLNL 

NKTVLSKRKLTWFVNEGL\n3GWDDPRFPTVRG 

VLRRGMTVEGLKQFIAAQGSSRSVVNMEWDKI 

WAFNKKVIDPVAPRYVALLKKEVIPVNVPEAQE 

EMKEVAKHPKNPEVGLKPVWYSPKVFIEGADAE 

TFSEGEMVTFINWGNLNITKIHKNADGKnSLDAK 

LNLENKDYKKTTKVTWLAETTHALPIPVICVTYE 

HLITKPVLGKDEDFKQYVNKNSKHEELMLGDPC 

LKJDLKKGD1IQLQRRGFFICDQPYEPVSPYSCKEA 

PCVLIYIPDGHTKEMPTSGSKEKTKVEATKNETS 

APFKERPTPSLNNNCTTSEDSLVLYNRVAVQGD 

VVRELKAKKAPKEDVDAAVKQLLSLKAEYKEK j 

TGQEYKPGNPPAEIGQNISSNSSASILESKSLYDE 

VAAQGEVVRKLKAEKSPKAKINEAVECLLSLKA 

QYKEKTGKEYIPGQPPLSQSSDSSPTRNSEPAGLE 

TPEAKVLFDKVASQGEWRKLKTEKAPKDQVDI 

AVQELLQLKAQYKSLIGVEYKPVSATGAEDKDK 

KKKEKENKSEKQNKPQKQNDGQRKDPSKNQGG 

GLSSSGAGEGQGPKKQTRLGLEAKKXEENLADW 

YSQVITKSEMIEYHDISGCYILRPWAYAIWEAIKD 

FFDAEIKKLGVENCYFPMFVSQSALEKEKTHVA 

DFAPEVAWVTRSGKTELAEPIAIRPTSETVMYPA 

YAKWVQSHRDLPIKLNQWCNWRWEFKHPQPF 

LRTREFLWQEGHSAFATMEEAAEEVLQILDLYA 

QVYEELLAIPWKGRKTEKEKFAGGDYTTTffiAF 

ISASGRAIQGGTSHHLGQNFSKMFEIVFEDPKIPG 

EKQFAYQNSWGLTTRTIGVMTMVHGDNMGLVL 

PPRVACVQWIIPCGITNALSEEDKEALIAKCNDY 

RRRLLSVMRVRADLRDhTYSPGWKFNHWELKG 

VPIRLEVGPRDMKSCQFVAVRRDTGEKLTVAEN 

EAETKLQAILEX)IQVTLFTRASEDLKTrIMVVANT 
MEDFOK IT DSftK TVOTPFPfiPniPPriYUTV vtt Aon 

QDLEPGAPSMGAKSLCIPFKPLCELQPGAKCVCG 
KNPAKYYTLFGRSY 


3363 


A 


3797 


1514 


LGGAAPETMPFPVTTQGSQQTQPPQKHYGITSPIS 

LAAPKETDCVLTQK\LI\ETLKPFGGFLKKEEGTA 

SRJINFNFGKN*INLVKEWIRRNQ*KAKNLPQSVI\ 
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SEQID 
NO: 


Method 


j Predicted 
1 beginning 

nucleotide 

location 
j corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D^Aspartic Acid, 
E-Glutamic Add, F^Phenylalamne, OKtycine, H=Histidine, 
I-Isoleucme, KNLysine, L=Leucine, M=Methionine, 
^Asparagine, ^Proline, Q=Gmta minc> R-Arghune, S=Serine, 
^Threonine, V-Valine, W=Tryptophan, Y=Tyrosine^ 
X-Unknown, *=Stop codon, /=possible nucleotide ddetion 
\=possibIe nucleotide insertion 










bNVXGGBOFT/FLGSYRL/GKVHTKGADIDGVCVF 

APRHVDRSDFFRSFYDKLKLQEEVKDLRAVEEA 

FWVIKLCFDGIEIDILFARLALQTIPEDLDLRDDS 

LLKNLDIRCIRSLNGCRVTOEDJHLVPNIDNFRLT 

LRAIKLWAKRHhnYSNn^GFIXjGVSWAMLVART 

CQLYFNAIASTLVHKFFLVFSKWEWPNPVLLKQP 

EECNLNLPVWDPRVNPSDRYHLMPnTPAYPOON 

STYNVSVSTRMVMVEEFKQGLAITDEILLSKAE 

WSKLFEAPNFFQKYKHYIVLLASAPTENQRLEW 

VGLVESKIRILVGSLEKNEFITLAHVNPQSFPAPK 

EWDKEEFRTMWVIGLVFKKTENSENLSVDLTY 

DIQSFTDTVYRQAINSKMraVDMKJAAMHVKRK 

QLHQLLPNHVLQKKKKHSTEGVKLTALNDSSLD 

LSMDSDNSMSVPSPTSATKT9PT TsrcQnQQnr'oxTQ 

PAPAVTAASVTNIQATEVSVPQVNSSESSGGTSSE 

SIPQTATQPAISPPPKPTVSRVVSSTRLVNPPPRSS 

GNAATSGNAATKIPTPrVGVKRTSSPHKEESPKK 

TKTEEDETSEDANCLALSGHDKTEAKEQLDTETS 

TTQSETIQTAASLLASQKTSSTDLSDIPALPANPIP 
VIKNSIKLRLNR 


3364 


A 


54 


3073 


SARTMSYDYHQNWGRDGGPRSSGGGYGGGPAG 

GHGGNRGSGGGGGGGGGGRGAVQGPASRAPER 

PRNRHWREKTGAEEQ/WKRRGKREIVLVHMDE 

RREEQIVQLLNSVQAKNDKESEAQISWFAPEDHG 

YGTEVSTKNTPCSENKLDIQEKKLINQEKKMFRI 

RNRS YIDRD SE YLLQENEPDGTLDQKLLEDLQKK 

KNDLRYIEMQHFREKLPSYGMQKELVNLIDNHO 

VTVISGETGCGKTTQVTQFILDNYIERGKGSACRI 

VCTQPRRISAISVAERVAAERAESCGSGNSTGYQI 

RLQSRLPRKQGSILYCTTGIILQWLQSDPYLSSVS 

HTVLDEIHERNLQSDVLMTVVKDLLNFRSDLKVI 

LMSATLNAEKFSEYFGNCPMIHIPGFTFPWEYLL 

EDVffiKIRYVPEQKEHRCQFKRGFMQGHVNSQE 

KEEKEAIYKERWPDYVRELRRRYSASTVDVIEM 

MEDDKVDLNLIVALIRYIVLEEEDGAILVFLPGW 

DNISTLHDLLMSQVMFKSDKFLIIPLHSLMPTVN 

QTQVFKRTPPGVRKTVIATNIAETSrnDDWYVID 

GGKIKETHFDTQNNISTMSAEWVSKANAKQRKG 

RAG\RVQPGSLLFICINGS*EASLLGWTIQLPEIF/R 

GTPLEELCLQIKVLRLGGI/GLFLSRLMDPPSNEA 

VLLSIRQL\RSLNALDKQEELTPLGVHLARLPVEP 

HIGKMILFGALFCCLDPVLTIAASLSFKDPFVIPLG 

KEKIADARRKELAKDTRSDHLTVVNAFEGWEEA 
RRRGFRYEKDYCWEYFLSSNTI OMT miKncnnv 

AEHLLGAGFVSSRNPKX>PES^ 

AGLYPKVAIORLI^KKR^^ 

VHPKSVNVEQTOFHYNWLIY^ 

CrevSPYCLLFFGGDISIQKDNDQinTAVDEWIVF 
QSPARIAmVKl^VVHMDER^ 

AKNDKESEAQISWFAPEDHGYDKKYFFKE 


3365 


A j 


439 


878 


ECCInTVRPLRETDLLKMKRJ^KASSPV^ 

NTKETRKKl^FSQPMSASTKEK^ 

KGRARKKNAPQKSIV1ALRILEEGSRPTPSGHSDQL 

neel*qnelqleq/pegt*leqqsegtqpeqqsgr 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D-Aspartic Add, 
E=GIutamlc Add, Phenylalanine, G=Ctydne, H=Histidine, 
I=Isoleudne, K»Lysine, L^Leucine, M=Methionine, 
N=Aspnrogine, P=ProlIne, Q=GIotamine, R=Arglnine, S^Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=1>rosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
\=possibie nudeotide insertion 


"3366 


A 


1 


827 


FRGYWGVREAFTOASWSGGLGPGKPGMKITRQ 

KHAKKHLGFFRNNFGVREPYQILLDGTFCQAAL 

RGRIQLREQLPRYLMGETQLCTTRCVLKELETLG 

KDLYGAKLIAQKCQVRNCPHFKNAVSGSECLLS 

MVEEGNPHHYFVATQDQNLSVKVKKKPG VPLM 

FHQhnMVLDKPSPKTIAFVKAVESGXRLSQCMRK 

KVSNISKKNRV* *KTLNRGRRKKRKKISGPNPLS 

CLKKIOKKAPDTQSSASEKiaWCRKRIIWRSNPKV 

LSEKQNAEGE 


3367 


A 


40 


1467 


MLWGCRAKACWGPRLSDLVA5LSPQRECISVHV 

GQAGVQIGNACWELFCLEHGIQADGTFDAQASK 

n^DDSFll'FFSETGNGKHWRAVMIDLEPTVVD 

EVRAGTYRQLFHPEQLITGKEDAANNYARGHYT 

VGKESIDLVLDRIRKLTDACSGLQGFLIFHSFGGG 

TGSGFTSLLMERLSLDYGKKSKLEFAIYPAPQVS 

TAWEPYNSILTTHTTLEHSDCAFMVDNEAIYDI > 

CRRNLDIERPTYTNLNRLISQIVSSITASLRFDGAL 

NVDLTEFQTNLVPYPRIHFPLVTYAPIISAEKAYH 

EQLSVAEITSSCFEPNSQMVKCDPRHGKYMACC i 

MLYRGDWPKDVNVAIAADCTKRTIQFVDWCPT 

GFKVGINYQPPTVWGGDLAKVQRAVCMLSNTT 

AIAEAWARLDHKFDLMYAKRAFVHWYVGEGM 

EEGEFS*RPGEDLA\ALE\KDYEEVGTDSFEEENE 

GEEF 


3368 


A 


3 


2597 


SLLEETMDEDSSLREYTVSLDSDMDDASKCLQE 

YDSGTGNTREALRPCPRTVSTKAQPGRSASSSSG 

DKTTSFAEQKIRKLNHTDGESSGSSSQKTTPEGSE 

LNIPHAGAWAQIPEETGLPQGRDTTQLLASEMV 

HLMMK\LKEKR\RAI*AQKKKMEAAFTKQRQKM 

GRTAFLTWKKKGDGISPLREEAAGAEDEKVYT 

DRAKEKESQKTDGQRSKSLADIKESMENPQAKW 

LKSPTTPIDPEKQGNLASPSEETLNEGEILEYTKSI 

EKLNSSLHFLQQEMQRLSLQQEMLMQMREQQS 

WVISPPQPSPQKQIRDFKPSKQAGLSSAIAPFSSD\ 

SPR\PTHPSSTSLLNRKSASFSVKSQRTPRPNELKI 

TPLNRTLTPPRSVDSLPRLRRFSPSQVPIQTRSFVC 

FGDDGEPQLKESKPKEEVKKEELESKGTLEQRG 

HNPEEKEIKPFESTVSEVLSLPVTETVCLTPNEDQ 

LNQPTEPPPKPVFPPTAPKNVNLIEVSLSDLKPPE 

KADVPVEKYDGESDKEQFDDDQKVCCGFFFKD 

DQKAENDMAMKRAALLEKRLRREKETQLRKQQ 

LEAEMEHKKEETRRKTEEERQKKEDERARREFIR 

QEYMRRKQLKLMEDMDTVIKPRPQVVKQKKQR 

PKSIHRDHIESPKTPIKGPPVSSLSLASLNTGDNES 

VHSGKRTPRSESVEGFLSPSRCGSRNGEKDWEN 

ASTTSSVASGTEYTGPKLYKEPSAKSNKHnQNAL 

AHCCLAGKVNEGQKKKILEEMEKSDANNFLILF 

RDSGCQFRSLYTYCPETEEINKLTGIGPKS1TKKM 

IEGLYKYNSDRKQFSHIPAKTLSASVDAITIHSHL 

WQTKRPVTPKKLLPTKA 


3369 


A 


977 


594 


RGSGLTQEPGSVGQLALACAEGAVEWLYPAGAT" 
RLTLGGPDPRARPGIACLRPVRPFAGAQVFAERA 
GGALELLLAEGPGPAGGRCVRWGPRERRALFLQ 
ATPHQDISRRVAAFRFELREDGRPEIAP 


3370 


A 


345 


1383 


DLSLECTGFKETNLGVYFI^SKWVLRLYAIJrlllD 
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NO: 
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Method 



Predicted 



nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Ammo add sequence (A-Alanine ^Cysteine, D^ Aspartlc Acid, 
E=GIutam.c Acid, ^Phenylalanine, G=Glycine, H==Ene? 
I=Isoleuane, K=Lysine, ^Leucine, Methionine, 
N'Asparagine, P=P roline, Q-Glutemine, R-Aiginlne, S=Serine, 
T=Threomne, V=Valine, W-Tryptophan, Y^Tyrosine, 
A-Unknown, *=Stop codon, /possible nucleotide deletion, 
V=possible nucleotide insertion 



3371 



345 



3372 



239 



3373 



587 



1584 



YSAVLFPC*AMUHLHSFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEOLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRJRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 
DLLNRMIVWKHGLLI 



1383 1 DLSLfcC 1 GFKETNLG VYFLSSK W VLRL YALHIID 

YSAVLFPC*AMDHLESFIAECDRRTELARKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEOLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 
DLLNRMIVWKHGLLI 



3348 1 PMQNCMCSLTLSVLPLGPQPPVPEKRPPEIOHFR 

MSDDVHSLGKVTSDLAKRRKLTS\*GGLSEELGS 
ARRSGEVTLTKGDPGSLEEWETWGDDFSLYYD 
SYSVDERVDSDSKSEVEALTEQLSEEEEEEEEEEE 
EEEEEEEEEEEEEDEESGNQSDRSGSSGRRKAKK 
KWRKDSPWVKPSRKRRKREPPRAKEPRGVNGV 
GSSGPSEYMEVPLGSLELPSEGTLSPNHAGVSND 
TSSLETERGFEELPLCSCRMEAPKIDRISERAGHK 
CMATESVDGELSGCNAAILKRETMRPSSRVALM 
VLCETHRARMVKHHCCPGCGYFCTAGTFLECHP 
DFRVAHRFHKACVSQLNGMVFCPHCGEDASEA 
QEVTIPRGDGVTPPAGTAAPAPPPLSQDVPGRAD 
TSQPSARMRGHGEPRRPPCDPLADTIDSSGPSLTL 
PNGGCLSAVGLPLGPGREALEKALVIQESERRKK 
LRFHPRQLYLSVKQGELQKVILMLLDNLDPNFOS 
DQQSKRTPLHAAAQKGSVEICHVLLQAGANINA 
VDKQQRTPLMEAWNNHLEVARYMVQRGGCV 
YSKEEDGSTCLHHAAKIGNLEMVSLLLSTGQVD 
VNAQDSGGWTPIIWAAEHKHIEVIRMLLTRGAD 
VTLTDNEENICLHWASFTGSAAIAEVLLNARCDL 
HAVNYHGDTPLHIAARESYHDCVLLFLSRGANP 
ELRNKEGDTAWDLTPERSDVWFALQLNRKLRL 
GVGNRAIRTEKnCRDVARGYENVPffCVNGVDG 
EPCPEDYKYISENCETSTMNIDRNITHLQHCTCV 
DDCSSSNCLCGQLSIRCWYDKDGRLLQEFNKIEP 
PLIFECNQACSCWRNCKNRWQSGIKVRLQLYR 
TAKMGWGVRALQTEPQGTFTCEYVGELISDAEAD 
VREDDSYLFDLDNKDGEVYCEDARYYGN1SRFIN 
HLCDPNIIPVRVFMLHQDLRFPRIAPFSSRDIRTGE 
ELGFDYGDRFWDIKSKYFTCQCGSEKCKHSAEAI 
ALEQSRLARLDPHPELLPELGSLPPVNT 



PDGRLIVSCSEDKT1K1WDT1NKQCVNNFSDSVG 
FANFVDFNPSGTCIASAGSDQTVKVWDVRVNKL 
LQHYQVHSGGVNCISFHPSGNYLITASSDGTLKIL 
DLLKGRLIYTLQGHTGPVFTVSFSKGGELFASGG 
ADTQVLLWRTT^ELHCKGLTKRNLKRLHFDSP 
PHLLDIYPRTPHPHEEKVETVEDFFLHLLRLIOSL 
R*SICRSLLPLLWISFLLILPQQQKPWGLCQTRV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first omino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

firt/f tvclsf II* nf 

UUU 1 Vol VI UC UI 

peptide 
sequence 


Amino add sequence (A^AIanlne OCysteine, D^Aspartic Acid, 

u \jiuuiuui. nuU) r * uuij ittiuiuuCj \j — o IV CI DC, n~illSuQlttC, 

I=Iso!encine, K-Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q-GIutamine, R-Arginlne, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=^top codon, /=pos$ible nucfeotide deletion, 
^possible nudeotide insertion 










KRPVDIS*TLP*CHQNVCQQPRKRKQKT*VTSPV " 

KVK7VSIP1j\VTDALEHIMEQLNVLTQTVSILEQR 

LTLTEDKLKDCLENQQKLFSAVQQKS 


3374 


A 


398 


21 


WLYPMALSILDIKMSPSWYFHMAIGIINWNTTAG 
LSGTLYPKVPQKYILFDSVILLLGMLRKIRQVCQ 
NVYMKGCSPJTLFKIVHYWPGAVAHAYNPSTLG 
GQ VG/W QIT* GQEFETS LD YMVKPHL Y 


3375 


A 


3 


1051 


VPTQQ1LAFPEQTNTKDWTVTPEHVLPESQSLLT 

FEEVAMYFSQEEWELLDPTQKALYNDVMQENY 

ETVISLALFVLPKPKVISCLEQGEEPWVQVSPEFK 

DSAGKSPTGLKLKNDTENHQPVSLSDLEIQASAG 

VISKKLAJCVKVPQKTAGKENHFDMHRVGKWHQ 

DFPVKKRKKLSTWKQELLKLMDRHKKDCAREK 

PFKCQECGKTFRVSS\DL\IKHQRIHTEEKPYKCQ 

QCDKRFRWSSDLNKHLTTHQGIKPYKCSWGGKS 

FSQ>TimHTHQRTHTGEKPFTCHECGKKFSQNS 

HLIKHRRTHTGEQPYTCSICRRNFSRRSSLLRHQK 

LHL'REACPVSHFWKTF 


3376 


A 


137 


2329 


SFESPAPLPSTCFPQERQDPGPCYVSGAMAGLGP 

GVGDSEGGPRPLFCRKGALRQKVVHEVKSHKFT 

ARFFKQPTFCSHCTDFIWGIGKQGLQCQVCSFW 

HRRCHEFVTFECPGAGKGPQTDDPRNKHKFRLH 

SYSSPTFCDHCGSLLYGLVHQGMKCSCCEMNVH 

RRCVRSVPSLCGVDHTERRGRLQLEIRAPTADEI 

HVTVGEARNLIPMDPNGLSDPYVKLKLIPDPRNL 

TXQKTRTVKATLWVWNETFVFNLKPGDVERRL 

SVEVWDWDRTSRNDFMGAMSFGVSELLKAPVD 

GWYKLLNQEEGEYYNVPVADADNCSLLQKFEA 

CNYPLELYERVRMGPSSSP1PSPSPSPTDPKRCFFG 

ASPGRLHTSDFSFLMVLGKGSFGKVMLAERRGSD 

ELYAIKILKKDVIVQDDDVDCTLVEKRVLALGG 

RGPGGRPHFLTQLHSTFQTPDRLYFVMEYVTGG 

DLMYHIQQLGKFKEPHAAFYAAEIAIGLFFLHNQ 

GDYRDLKLDNVMLDAEGHIKITDFGMCKENVFP 

GTTTRTFCGTPDYIAPEIIAYQPYGKSVDWWSFG 

VLLYEMI^GQPPFDGEDEEELFQAIMEQTVTYP 

KSLSREAV AICKGFLTKHPGEAPGASGP* WGNLT 

IRAHGFFPLGFDWERLERL\EIPASFSRPRPCGPQR 

RGIFDKFFTRAAPA\LTPPARLVLDSIDQADFQGF 

TYVNPDFVQPDARSPTSTVHVPVM 


3377 


A 


918 


738 


SSMLWGFSVFRRSWILNCWLSSSQVGISAACKFS 
TLTHTHTHTHTHTRHAPFCGTCLYY ! 


3378 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEBBTDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSVVSTDQESAEEIPlLnEG 

FLLFKYXPLDTIWNRSYrl^TIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEVV 

YLDGTXSEEDLFLQVYEDLIQELAKQKCLQVTA* 

RRNTTNPS/CK*IRKLQGVI 


3379 


A 


1126 


*tJO 


raKLlMK I rllOI^GVTWSGK 1TLAKNLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSVVSTDQESAEEIPILnEG 

FLLRvJYKPLDTlWNRSYFLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEVV 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 
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SEQID 
NO 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
add residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



PCT/US01/04098 

Amino acid sequence (A-Alanine <X*steine, J>=Aspartic Acid ' 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine * 
I-Isoleucine, K=Lysine, L^Leudne, Methionine, 
N=Asparagine, P=ProUne, Q-Glutamine, R-Arginine, S^crine, 
^Threonine, V-Valine, W^Tryptophan, Y^rosine, ^ 
X-Unknown, *=Stop codon, /=possibIe nudeotide deletion. 
V*possible nudeotide insertion 



RRNTTNPS/CK*IRKLQGVI 



3381 



945 



474 



ARRGELAGGGRASGGKSGGDGGGGGGARAPEG~ 

VRAPAAGQPRATKGAPPPPGTPPPSPMSSAffiRKS 

LDPSEEPVDEVLQIPPSLLTCGGCQQNIGDRYFLK 

AIDQYWHEDCLSCDLCGCRLGEVGRRLYYKLGR 

KLCRRDYLRLFGQDGLCASCDKRIRAYEMTMRV 

KDKVYHLECFKCAACQKHFCVGDRYLLINSDIV 
CEQDIYEWTKINGMI 



3382 



1458 



SLKLRXPPLPrDGVHFVFVESQLDFWGPQEMLT 
QQGMALQNYDNKLVKCIEELCQKQEELCWOIO 
QEEDKKQRLQNEVRQLTEKLACVNEKLARVNE 
NLARKIASCSKFYQT1AETEATYLKILESF*\TLLS 
VRKREAGNLTKATAPDQKSSGGRDS 



GIRGKMADRUU VGEAAA V G ASPASVPGLNPTLG 
WRERLRAGLAGTGASLWFVAGLGLLYALRIPLR 
LCENIAAVTVFLNSLTPKFYVALTGTSSLISGLIFI 
FEWWYFHKHGTSFIEQVSVSHLQPLMGGTESSIS 
EPGSPSRNRENETSRQNLSECKVWRNPLNLFRGA 
EYRRYTWVTGKEPLTYYDMNLSAQDHQTFFTC 
DTDFLRPSDTVMQKAWRERNPPARIKAAYQALE 
LN/E*LCHCICSTG*GRSNNYCRC*KVI*TGTOGR 
RNNL* AVTA VPAPKSSA * SSTEERYQCTGIY*LKI 
GNVCKKIRKNKRSSKNNERFDE* ISSS YHVEHP* 
KSLNKSLLELQAYPDVQAVLAKYDDISLPKSAAIC 
YTAALLKTRTVSEKFSPETASTRGLSAAEINAVD 
AIHRAVEFNPHVPKYLLEMKSLILPPEHILKRGDS 

EAIAYAFFHLQHWKRJEGALNLLQCTWEGSKYS 
FPKVTLISLTIH 



2443 



RGKuf JUi^hLUVCQTFIPCLCAEGlQLQFFCSGSG" 
SSPLLKDLESMKTGLFFLCLLGTAAAIPTNARLLS 
DHSKPTAETVAPDNTAIPSLRAEAEENEKETAVS 
TEDDSHHKAEKSSVLKSKEESHEQSAEQG\KSS\S 
QELGIEGFKRDSDGSL*VWNL\EYGTNLKGTLDI 
KEDMSEPQEKKLSENTDFLAPGVSSFTDSNQOES 
ITKREENQEQPRNYSHHQLNRSSKHSQGLRDOG 
NQEQDPNISNGEEEEEKEPGEVGTHNDNQERKTE 
\LPREHANSKQEEDNTQSDDILEESDQPTQVSKM 
QEDEFDQGNQEQEDNSNAEMEEENASNVNKHIO 
ETEWQSQEGKTGLEAISNHKETEEKTVSEALLME 
PTDDGNTTPRNHGVDDDGDDDGDDGGTDGPRH 
SA\SDDYFHPKPGLFWEAERA\HSIAYSPSKLREQ 
REKVHENEhnGTTEPGEHQEAKKAENSSNEEETS 
SEGNMRWHAVDSCMSFQCKRGHICKADQQGKT 
SLVSCQDPVTVCPPTKPLDQVCGTDNQTYASSCH 
LFATKCRLEGTKKGHQLQLDYFG\ASKSIPT\CRD 
FEVIQ\FPLRMRDW\LKNILMQLYEANSEHAGYL 
NEK\QRNKVKKIYL\DEKRLI^GDHProLLLRDFK 
KNYHMYVYPVHWQFSELDQHPMDRVLTHSELA 
PLRASLWMEHCITRFFEECDPNKDKHITLKEWG 
HCFGDCEEDIDENLLF 



928 



PSRPHPTHAAMAGPEGFQYRALYPFRRERPEDLE" 
LLPGDVLWSRAALQALGVAEGGERCPQSVGW 
MPGLNERTRQRGDFPGTYVEFLGPVALARPGPR 
PRGPRPLPARPRDGAPEPGLTLPDLPEQFSPPDVA 
PPLLVKLVEA1ERTGLDSESHYRPELPAPRTDWST . 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCystrine, D=Aspartic Add, 
*>Glutamie Add, ^Phenylalanine, G=Gtydne, ENHlstidine, 
I=Isoleudnc, K=Lysine, L^Leudne, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T«Threonine, V=VaIine, W«Tryptophao, Y=Tyrosine, 
X=Unknown, *«Stop codon, /^possible nodeotide deletion, 
\=possible nodeotide insertion 










SDWQWDTAAIADGIKSFLLALPAPLVTPEASAE 

ARRALREAAGPVGPALEPPTLPLHRALTLRFLLQ 

HLGRVASRAPALGPAVRALGATFGPLLLRAPPPP 

SSPPPGGAPDGSEPSPDFPALLVEKLLQEHLEEQE 

VAPPALPPKPPKAK\PASTVPGPNGGSPPSL\QDA 

EWYWGDMSREEVNEKLRDTPDGTFLVRDASSKI 

QGEYTLTLRKGGNNKLIKVFHRDGHYGFSEPLTF 

CSWDLINHYRHESLAQYNAKLDTRLLYPVSKY 

QQDQIVKEDSVEAVGAQLKVYHQQYQDKSRJEY 

DQLYEEYTRTSQELQNOCRTAIEAFNETIKIFEEQG 

QTQEKCSKEYLERFRREGN/QTKEMQRILLNSER 

LKSRIA\EIHESRT\KL\EQQLLVPRASDNKRD/IDK 

PH*TSLKPDLMQLRKIRDQYLVWLTQKGARQKK 

INEWLGIKNETEDQYALMEDEDDLPHHEERTWY 

VGKINRTQAEEMLSGKRDGTFLIRESSQRGCYAC 

SWVDGDTKHCVIYRTATGFGFAEPYNLYGSLK 

ELVLHYQHASLVQH>TOALTVTLAHPVRAPGPGP 

PPAAR 


3385 


A 


43 


2372 


TRJ3VNSWKELCFNHYNKETTNCYRTTRKWTNY 

KIIFLGPFRELRSQGNQVILNLGKERCQLRETGLK 

LYLPGMDSARHfflSHSTSAGPIPSQKEEEMTESQ 

GTVTFKDVAJDFTQEEWKRLDPAQRKLYRNVML 

♦NYNNLITVGYPFTKPDVIFKLEQEEKPWVMEEE 

VLRRHWQGEIWGVDEHQKNQDRLLRQVEVKFQ 

KTLTEEKGNECQKKFANVFPLNSDFFPSRHNLYE 

YDLFGKCLEHNFDCHNNVKCLMRKEHCEYNEP 

VKSYGNSSSHFVITPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGBCAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKfflTRE/KPFKOWCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIHTRENPI^VUVEKASIRLWTSSDI 
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SEQID 
NO: 

3386 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


1 Predicted end 
1 nucleotide 

location 
I corresponding 
1 to last amino 
I acid residue of 

peptide 
1 sequence 


Ammo acio sequence (A=AtamneO=(.Weine, D=Asnartic Ariel 1 
■L-uiuiaraic Acid, F-Phenylalanlae, G=Glycine, H=Histidine. 
Mbolencme, K=Lysine, ^Leucine, M-Methionine, 
N=Asparagme, proline, Q=Glutomine, R=A n! i n me, Serine, 
T-Threomne, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, **«top codon, /-possible nucleotide deletion, 
possible nucleotide insertion «««m, 




A 


201 


1032 


WDDYPQGALRKREAAEGLHFLGPPGRVRGOLR 
GITGPA WYCHSPSHSLLS AFCHLPTPS RCP AMA R 

PPVPGSVWPNWHES/RRGQGVPGLHSAQEPPAG 

VWAA*AASAAAA\LSIDTASYKIFVSGKSGVGKT 

ALVAKLAGLEVPWHHETTGIQTTWFWPAKLO 

ASSRVVMFRFEFWDCGESALKKFDHMLLACME 

NTOAFLFLFSFTDRASFEDLPGQLARIAGEAPGV 


3387 
3388 


A 


86 


96 


OSSPDPASLirMKNQDKKNGAAKQSOTKSSPGOP" 

EAGPEGAQERPSQAAPAVEAEGPGSSQAPRKPEG 

AQARTAQSGALRDVSEELSRQLEDILSTYCVDNN 

QGGPGEDGAQGEPAEPEDAEKSRTYVARNGEPE 

PTPWNGEKEPSKGDPNTEEIRQSDEVGDRDHRR 

^^^^ LGKEITLLMQTLNTLSTT>EEKL AAL 

CKKYAELLEEHRNSQKQMKLLQKKQSQLVOEK 

DHLRGEHSKAVLARSKLESLCRELQPJ^RSLKE 

EGVQRAREEEEKRKEVTSHFQVTLNDIQLQMEO 

HNERNSKLRQENMELAERLKKLIEQYELREEHm 

KVFKHKDLQQQLVDAKLQQAQEMLKEAEERHO 

REKDFLLKEAVESQRMCELMKQQETHLKOOLA 

LYTEKFEEFQhnLSKSSEVFTTFKQEMEKMTKKI 

KKLEKETTMYRSRWESSNKALLEMAEEKTVRD 

KELEGLQVKIQRLEKLCRALQT/GAQ*PVRGORW 
GSHRTSAVRIFS V 




A 


98 


3197 

: 

i 


ARPE VPAPPA WLSRRGAAKMGDKKDDKDSPKK 

NKGKERRDLDDLKKEVAMTEHKMSVEEVCRKY 

NTDCVQGLTHSKAQEILARDGPNALTPPPTTPEW 

VKFCRQLFGGFSDLLWIGA1LCFLAYGIQAGTEDD 

PSGDNLYLGIVLAAWOTGCFSYYQEAKSSKIME 

SFKNMVPQQALVIREGEKMQVNAEEVWGDLV 

EIKGGDRVPADLRnSAHGCKVDNSSLTGESEPOT 

RSPDCTHE\NPLKTRNITFFSNNFVEGTARGVVVA 

TGDRTVMGRIATLASGLEVGKTPIAIEIEHFIOLIT 

GVAVFLGVSFFILSLILGYTWLEAVIFLIGITVANV 

PEGLLATVTVCLTLTAKRMARKNCLVKNLEAVE 

TLGSTSTICSDKTGTLTQNRMTVAHMWFDNOIH 

EADTTEIX5SGTSFDKSSHTWVALF*H/LIX}FCNR 

PVFKGGQDNIPVLKRDVAGDASESALLKCIELSS 

GSVKLMRERNKKVAEIPFNSTNKYQLSIHETEDP 

NDNRYLLVMKGAPERILDRCSTILLQGKEQPLDE 

EMKEAFQNAYLELGGLGERVLGFCHYYLPEEOF 

PKGFAFDCTDVNFTTDNLCFVGLMSMIGPPRAA 

VPDAVGKCRSAGIKVIMVTGDHPITAKAIAKGV 

GIIFEGNETVEDIAARLNIPVSQVNPRDAKACVIH 

GTDLKDFTSEQIDEILQNHTEIVFARTSPOOKLHV 

EGCQRQGAIVAVTGDGVNDSPALKKADIGVAM 

GIAGSDVSKQAADMILLDDNFASIVTGVEEGRLI 

FDNLKKSIAYTLTSNn>EITPFLLFIMANIPLPLGTI 

ITLCIDLGTDMVPAT^T avt? a a r?oTvm *x^n Ann^mrx 
^"^^^ 1 AVA v r Aioi-i A i liAAJloDlMKRQPKNPR 

rDKLVNERLISMAYGQIGMIQALGGFFSYFVILA 
E^GFLPGNLVGIRLNWDDRTVNDLEDSYGOOW 
rYEQRKVVEFTCHTAFFVSIVVVQWADLIICKTR 
XNSVFQQGMKNKBLIFGLFEETALAAFLSYCPGM 
3VALRMYPLKPSWWFCAFPYSFLIFVYDEIRKLI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutatnie Add. ^Phenylalanine. G«Glvrinr R-nicrtrt; n * 
I^Isoleudne, K=Lysine, L=Uudne, M»Methionine, 
N=»Asparagine, P=ProIine, Q=Glutaraine, R^Arginine, S=Serine, 
T«Threoniae, V-Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nudeotide insertion 






peptide 
sequence 










LRRNPGGWVEKETYY 


3389 


A 


45 


5250 


VERLLGCRNSKRTWRMLISK^MPVVRRLQGISFG 

MYSAEELKKLSVKSITNPRYLDSLGNPSANGLYD 

LALGPADSKEVCSTCVQDFSNCSGHLGHIELPLT 

VYNPLLFDKLYLLLRGSCLNCHMLTCPRAVIHLL 

LCQLRVLEVGALQAVYELERILNRFLEENPDPSA 

SEIREEI^QYTTEIVQNNLLGSQGAHVKNVCESK 

SKLIALFWKAHMNAKRCPHCKTGRSWRKEHNS 

KLTTTFPAMVHRTAGQKDSEPLGIEEAQIGKRGY 

LTPTSAREHLSALWKNEGFFLNYLFSGMDDDGM 

ESRFNPSVFFLDFLVVPPSRYRPVSRLGDQMFTN 

GQTVNLQAVMKDVVLIRKLLALMAQEQKLPEE 

VATPTTDEEKDSLIAIDRSFLSTLPGQSLIDKLYNI 

WIRLQSHVNIVFDSEMDKLMMDKYPGIRQILEK 

KEGLFRKHMMGKRVDYAARSVICPDMYINTNEI 

GIPMVFATKLTYPQPVTPWNVQELRQAVINGPN 

VHPGASMVINEDGSRTALSAVDMTQREAVAKQ * 

LLTPATGAPKPQGTKIVCRHVKNGDILLLNRQPT 

LHRPSIQAHRARILPEEKVLRLHYANCKAYNADF 

DGDEMNAHFPQSELGRAEAYVLACTDQQYLVP 

KDGQPI^GLIQDHMVSGASNfTTRGCFFTREHYM 

ELVYRGLTDKVGRVKLLSPSILKPFPLWTGKQVV 

STLLINDPEDHIPLNLSGKAKITGKAWVKETPRSV 

PGFNPDSMCESQVIIREGELLCGVLDKAHYGSSA 

YGLVHCCYEIYGGETSGKVLTCLARLFTAYLQL 

YRGFTLGVEDILVKPKADVKRQRIIEESTHCGPQ 

AVRAALNLPEAASYDEVRGKWQDAHLGKDQRD 

FmnDLKFKEEVNHYSNEINKACMPFGLHRQFPE 

NTLQLMVQSGAKGSTVNTMQISCLLGQIELEGRS 

TPLMASGKSLPCFEPYEFTPRAGGFVTGRFLTGIK 

PPEFFFHCMAGREGLVDTAVKTSRSGYLQRCIIK 

HLEGLWQYDLTVRDSDGSWQFLYGEDGLDBP 

KTQFLQPKQFPFLASNYEVIMKSQHLHEVLSRAD 

PKKALHHFRAIKXWQSKHPNTLLRRGAFLSYSQ 

KIQEAVKALKLESENRNGR/RPWDS/G/RMLRMW 

YELDEESRRKYQKKAAACPDPSLSVWRPDIYFAS 

VSETFETKVDDYSQEWAAQTEKSYEKSELSLDR 

LRTLLQLVKWQRSLCEPGEAVGLLAAQSIGEPST 

QMTLhnTHFAGRGEMNVTLGIPRLREILMVASA 

MKTPMMSVPVLNTKKALKRVKSLKKQLTRVCL 

GEVLQKIDVQESFCMEEKQNKFQVYQLRFQFLP 

HAYYQQEKCLRPEDILRFMETRFFKLLMESDCKK 

NNKASAFRNVNTRRATQRDLDNAGELGRSRGE 

QEGDEEEEGHIVDAEAEEGDADASDAKRKEKQE 

EEVDYESEEEEEREGEENDDEDMQEERNPHREG 

ARKTQEQDEEVGL/GH*GGPVPSRPPDAAPETHP 

QPGAPGA\EAMERRVQAVREIHPFIDDYQYDTEE 

SLWCQVTVKLPLMKIhnT>MSSLWSlJVHGAVIY 

ATKGITRCLLN ETTNNKNEKEL VLNTEGINLPELF 

KYAEVLDLRRLYSNDIHAIANTYrirPA at t?vtuv 

EIKDVFAVYGIAVDPRHLSLVADYMCFEGVYKP 
LhfRFGIRSNSSPLQQMTFETSFQFLKQATMLGSH 
DELRSPSACLVVGKWRGGTGLFELKQPLR 


3390 


A 


2 


2080 


ELPPLEGPPAQASPSSTMLGEGSQPDWPGGSRYD 
LDEIDAYWLELINSELKEMERPELDELTLERVLE 
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) SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


n?u^mt S AHH e T{.h"^f T • C= S^!" ,e ' ^P"* Acid, " 
glutamic Acid, Phenylalanine, (^Glycine, H=Histidine. 
I=lsoleucine, KNLysine, ^Leucine, M=Metuiouinc, 
N-Asparagine, Wroline, Q=Glutamine, R=Arginine, S»Serine, 
T-Threonine, V=Valine,W=T W h.n,Y=TyTo S i„e; *' 
X-Unknown, *=Stop codon,/=possible nucleotide deletion 
v=possible nucleotide insertion 


r 








i^ETLCHQNMARAIETQEGLGIEYDEDVVCDVC 

RSPEGEDGNEMVFCDKCNVCVHQACYGILKVPT 

GSWLCRTCALGVQPKCLLCPKRGGALKPTRSGT 

KWVHVSCALWIPEVSIGCPEKMEPIHaSHIPASR 

WALSCSLCKECTGTCIQCSMPSCWTAFHVTCAF 

DHGLEMRTILADNDEVKFKSFCQEHSDGGPRNE 

PTSEPTEPSQAGEDLEKVTLRKQRLQQLEEDFYE 

LVEPAEVAERLDLAEALVDFIYQYWKLKRKANA 

NQPLLTPKTDEVDNLAQQEQDVLYRRLKLFTHL 

RQDLERVRNLCYMVTRRERTKHAICKLQEOIFH 

LQMKLEEQDLCRAGLSTSFPIDGTFFNSWLAOSV 

QITAENMAMSEWPLNNGHREDPAPGLLSEELLO 

DEETLLSFMRDPSLRPGDPARKARGRTRLPAKK 

KPPPPPPQDGPGSRTTPDKAPKKTWGQDAGSGK 

GGQGPPTRKPPRRTSSHLPSSPAAGDCPILATPES 

PPPLAPETPDEAASVAADSDVQVP\GPAASPKPLG 

RLRPPPREPR*T\RRLPGC/ARPDAGDGDHLSAVA 

ERPKV\SLHFDTETDG\YFS\DGEMSNS\DV\EAED 

GGVQRGPREAGAKEWVRMGVLAS 


3391 


A 


1555 


327 


NSi*LHFLHLKVRTMFLFPSFPVLLLSWTASCSKT 

KACADTQKTCSMITCGIPVTNGTPGRDGRDRPK 

GEKGEPGLGQVSVAS*ISTSGRCSSKSVLEPATRG 

LKHRLGEAPLSSGPMLHSEQPL*NAIASKTKLFV 

DSLGSfflSTQELGVCGCPFRGVSCLVGELALVQA 

lh*vagesfffgsdhwligcaggeqewsiei:lgk 
kkrvtatgssslclatgqglrglogppgkmgpp 

GNTGTSGIPGPRGQKGDRGDNSVAEAKLANLER 

kl*slrseldhtkkl*pfslgk\msgkklfvtnge 
rmpfskvkalcaglqatvaapknaeenkaiqdv 
akdtaflgitdeategqfmyltggrltysnwkk 
depndhgsgedcvillnnglwngisctssftaice 

FPA 


3392 


A 


218 


1773 


uusriwqrrsipvlgyfucqkknitk^qesltle 
dvavdftweewqflspaqkdlyrdvmlenysn 

LVSVGYQAGKPDALTKLEQGEPLWTLEDEfflSP 

AHPEIEKADDHLQQPLQNQKILKRTGQRYEHGR 

TLKSYLGLTNQSRRYNRKEPAEFNGDGAFLHDN 

HEQMPTEIEFPESRKPISTKSQFLKHQQTHNIEKA 

HECTDCGKAFLKKSQLTEHKRIHTGKKPHVCSL 

CGKAFYKKYRLTEHERAHRGEKPHGCSLCGKAF 

YKRYRLTEHERAHKGEKPYGCSECGKAFPRKSE 

LTEHQRIHTGIKPHQCSECGRAFSRKSLLWHOR 

THTGEKPHTCSECGKGFIQKGNLNIHQRTHTGEK 

PYGCIDCGKAFSQKSCLVAHQRYHTGKTPFVCPE 

CGQPCSQKSGLIRHQKIHSGEKPYKCSDCGKAFL 

TKTMLIVHHRTHTGERPYGCDECEKAYFYMSCL 

VKHKRIHSREKRGD/CSEGGBCSFHSKSOLKS**TC 

AGEKPC*YGNCGNGGRAV 


3393 


A ! 


46 


1464 


ARSLSGAPSGSSRQDGTSLLRTGAGYSSSOSffiTL 

ii^rnji'brtL.voUKliQGGRSCQGQITSAASGKTSK 

SEPNHVIFKKISRDKSVT\IYLGNRDY\IDHV\SOV 

QPVDGWLVDPDLVKGKKVYVTLTCAFRYGOE 

DIDVIGLTFRRDLYFSRVQVYPPVGAASTPTKLO 

ESLLKKLGSNTYPFLLTFPDYLPCSVMLOPAPOD 

SGKSCGVDFEVKAFATDSTDAEEDKIPKKSS VBT . 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alaninc OCysteine, D=Aspartic Acid, 
E^GIntamic Add. ^^Phenylalanine. G=Glvdne. H=HLs tiding 
I=Iso!encine, K=Lysine, LHLeudne, M=Methlonlnc, 
N^Asparaglne, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W«Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, A=possible nudeotide ddetion, 
V°possib!e nudeotide insertion 










L1RKVQHAPLEMGPQPRAEAAWQFFMF\DKPLH 

LAVSLNKRDLFPMGSPIPWVSVPVNhrreKPVKKI 

KA\SVEQVANVVLYS\SDY\YVKPVAMEEAQEKV 

PPNSTWTKA\LTLL\PWLVNKRERRGIALIXjKIKH 

EDTNLASSTIIKEGIDRKRSWEILVSYPDQR*SSTV 

SGFLGRASPSQ*SRPT*RSQFRL\MHPQP\EDPA\K 

ESYQDANLVF\EEFARP*BLKDAGEA*\EGKRDQE 


3394 


A 


211 


1591 


RPPTMAADQRPKADTLALRQRLISSSCRLFFPEDP ' 

VKIVRAQGQYMYDEQGAEYIDCISNVAHVGHCH 

PLWQAAHEQNQVLNTNSRYLHDNIVDYAQRLS 

ETLPEQLCVFYFLNSGSEANDLALRLARHYTGH 

QDWVLDHAYHGHLSSLIDISPYKFRNLDGQKE 

WVHVAPLPDTYRGPYREDHP\THVEDGLEKAFS* 

KRVVQGRNRQICRRQIAAFFAESLPSVGGQIIPPA 

GYFSQVAEHIRKAGGVFVADEIQVGFGRVGKHF 

WAFQLQGKDFVPDIVTMGKSIGNGHPVACVAAT 

QPVARAFEATGVEYFNTFGGSPVSCAVGLAVLN 

VLEBGEQLQDHATSVGSFLMQLLGQQKIKHPrVG j 

DVRGVGLFIGVDLIKDEATRTPATEEAAYLVSRL 

KENYVLLSTDGPGRNILKFKPPMCFSLDNARQV 

VAKLDAILTDMEEKVRSCETLRLQP 


3395 


A 


1 


1424 


FRDGFSLRCGCNAELPGRGGDDAADRAIQRFLR 

TGAAVRYKVMKNWGVIGGIAAALAAGIYVIWG 

PITERKKRRKGLVPGLVNLGNTCFMNSLLQGLSA 

CPAFIRWLEEFTSQYSRDQKEPPSHQYLSLTLLHL 

LKALSCQEVTDDEVLHASCLLDVLRMYRWQISS 

FEEQDAHELFHVTTSSLEDERDRQPRVTHLFDVH 

SLE\HSQK*LPKQITCRTRGSPHPTSNHWKSQHPF 

HGRLTSNMVCKHCEHQSPVRFDTFDSLSLSIPAA 

TWGHPLTLDHCLHHFISSESVRDVVCDNCTKIEA 

KGTLNGEKVEHQRTTFVKQLKLGKLPQCLCIHL 

QRLSWSSHGTPLKRHEHVQFNEFLMMDIYKYHL 

LGHKPSQHNPKLNKNPGPTLELODGPGAPTPGL ! 

NQPGAPKTQIFMNGACSPSLLPTLSAPMPFPLPV 

VPDYSSSTYLFRLMGSCRPPWETWHSGTLCSFTD 

GPHL j 


3396 


A 


109 


107 


TQEAGLIFFSPPFSLSLSLSLPLSLFLLSHPHSRTPP 

NRTPRRTRIPQRPAVMYSPLCLTQDEFHPFIEALL 

PHVRAFAYT\\QT^QARKRKYFKXHEKRMSKEE 

ERAVKDELLSEKPEVKQKWASRLLAKLRKDIRP 

EYREDFVLTVTGKKPPCCVLSNPDQKGKMRRID 

CLRQADKVWRLDLVMVILFKGIPLESTDGERLV 

KSPQCSNPGLCVQPHfflGVSVKELDLYLAYFVH 

AADSSQSESPSQAK*R*H*GPARKWDIWGFQ\DS 

FVT\SGVRSVT*A*LRVSQTPI\AAG\TGPNFSLSD 

LESSSYYSMSPGAMRRSLPSTSSTSSTKRLKSVED 

EMDSPGEEPFYTGQGRSPGSGSQSSGWHEVEPG 

MPSPTILKKSEKSGFSSPSPSQTSSLG\TAFTQHHR 

PVITGTQSKFHIATPSILNHFPRHSPFFQQPGPYFSH 

PATRVHPfVFTT VPTTVfYT VVDn A nr\r\ a /"•rMTVT/^eo 
* /VUV I XUrV^C i J^JVCr V V£L* V V/rUAu v£v^A(j\<PN Cj SS 

QGKVHNPFLPTPMLPPPPPPPMARPVPLPVPDTK 
PPTTSTEGGAASPTSPTTRS/PGRTRPQQPFL/SYG 
PP*PSNALIGGGGGGAGERAGERADLEM 


3397 


A 


1 


2002 


TGTLTEDGLDVMGWPLKGQAFLPLVPEPRRLP 
VGPLLRALATCHALSRLQDTPVGDPMDLKMVES 
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[ SEQID 
NO: 


| Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue oi 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

1 acid residue oi 
peptide 

1 sequence 


N^Asparapne, P=Prollne, Q^GIutamine, R-Argintne, S=Serine. 

^«lh,° Wn ' r^ 8 ? Codoa '^me nudeoti^dTletion, 
Y-possible nucleotide insertion ' 










EGDLSLLGLLVMRM.LKK3TITVIQALRRTRIRA 

^GDNLQTAVTVARGCGMVAP^S^ 

TWERGQPASLEFLPMESPTAVNGVKDPDOAAS 

YTVEPDPRSRHLALSGPlPGIIVKHFPl<XLPK\a.V 

QGTVFARMAPEQKTELVCELQKLQYCVGMCGD 

GAMXIGALKAADVGISLSQAEASWSPmsS 

s^vpmviregrcsldtcfWSStoti 

SVLILYTimmGDLQFLA©LWrnVAVLMSRT 

c^palvlgrvrppgau.svpvlsslllqm^g 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNYEN 
TVVFSLSSFQYLrLAAAVSKGAPFR\RPL-mNWF 
L^SAL^SSVLVVLVLSPGLUJGPlALIWimDTGF 
KLLLVGLVTLNFVGGLHAGERARPVPPRLPAPPP 
AQAG\SKKRFKQLERELAEQPWPPI.PAnpr t? 


p398 
3399 


"A 


"758 


1368 


KRRRRPGRGPWPAPGGQGVGPSAL*KAGSPPAN 
^^L^VTCVLPDVQGAPVPVPPLPT 
PPSLPHLQNQPPAVQHYLLSFSWKPSQGPE*RA* 
PSPLPPAAMRPDG*PGPASQGPDQPG\PCPPASLP 
T^PGKGFQKTETRKHPPPRQQHKPKCTANRRLA 




A 




1091 




(3400 


A 


1838 


325 


MLS VHRSPHGPiiKLCDDPQASL VPEPVPGGCOE 

PEEMSWPPSGEIASPPELPSSPPPGLPEVAPDA-reT 

GLPDTPAAPETSTNYPVECTEGSAGPQSLPLPILE 

PVKNPCSV^QTPLQLSVEDTTSPNTKPCPPTPTT 

^S PPPPSS1TCSAHLTPSSLFp SSLESSSEQ 

KFYNFVILHARADEHIALRVSGRSWEALGVPDG 

vt™ DFQVPGRGELSCL Q DAro HSAFIILLLT\SN 

\FDCR\LSLHQVNQAMMSNL-nRQGSQDCVIP\FLP 

\LESSPARLSSDTASLLSGLVRLDEHSQIFARKVA 

>pKPHRLQARKAMWRKEQDlRALREQSOHLD 

GERMQAAALNAAYSAYLQSYLSYOAOMEOLOV 

afgshmsfgtgapygarmpfggqwlWppfp 

TWPGCPQPPPLHAWQAGTPPPPSPQPAAFPQSLP 

FPAVPKPFPTASTAPPSEPKGWQPVLIIHHAOMVT 
SWG*NKHVvlWNORGSQAPFJDKTOEAE ^ 

^^"^^^^^^QESPS^REALAEr 

KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DVVFIESIQPPSISAPAIADQRNFIFASSKNEKPOG 

■^YSVIPPSSRDLASQKGNISETTVIDDEEDIETNGG 

\EKKSSCFTEWGLPGTKNKTNDLDFSTSSLSRSK 

VNAOMfTKJ VSTTTBT TT VVimn , IL .... 

v iNAVjivioxsiOl 1TELTLKYIITNVTTLETGISSVNA 

jQDVNIIITYKTSL*NTNLGDVAKGLQSSNFGVNI 

3TYTPSLTPQTKTGV\NLLTLVE*MWQETYFRNffi 

'JLQLII/CPEDASTKKANVILPVESSKSFOEFYSTS 

^PCENNWNLKKGVFNKSRCnCSKLAEVWIFl 

'KLLFRLTVIILTFKC YYVLFHLHNAR VT nv 










T401 
3402 1 J 


A 

I 1 1 


153 j 
53 1 i 


1389" 

: 

( 

i 
c 
f 

389 1 j 






.WUWLUAAQPPEEEAEAEDQESPSSLCRKATAB-r 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


| Predicted end 

I nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Ammo acid sequence (A=Alanine OCysteine, D=>Aspartic Add, " 
E=Gtutatnic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
I^Isoleodne, K=Lysine, L^Lcudne, M=Methlonlne, 
N^Asparagine, P=Proline, Q=Ciutamine, R=Arginine, S-Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *=3top codon, /^possible nudeotide deletion, 
V=possibIe nudeotide insertion 










KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DWFIESIQPPSISAPAIADQRNFIFASSKNEKPQG 

NYSVIPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

WAGMGNSGITTCLTLKYIOWnLETGISSVNA 

GQDVNnnTKTSL*NTr^GDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

^QLII/CPEDASTKKANVILPVESSKSFQEFYSTS 

CLSPCENNWNUCKGVrmSRCTICSKLAEVWIFI 

PKLLFRLTVIILTFKCYYVLFHLHNARVLDV 


3403 


A 


609 


2765 


SRHCTPAERQNETHRAPDFAMSAVLGHQPPFFPA 

LTLPPNGAAALSLPGALAKPIMDQLVGAAETGIP 

FSSLGPQAHLRPLKTMEPEEEVEDDPKVHLEAKE 

LWDQFHKRGTEMVITKSGRRMFPPFKVRCSGLD 

KKAKYILUV1DIIAADDCRYKFHNSRWMVAGKA 

DPEMPKRMY1HPDSPATGEQWMSKVVTFHKLKL 

TbMSDKHGFTILNSMHKYQPRFHIVRANDILKLP 

YSTFRTYLFPETEFIAVTAYQNDKITQLKJDNNPF 

AKGFRDTGNGRREKRKQLTLQSMRVFDERHKK 

ENGTSDESSSEQAAFNCFA\QASSPAA\PL*RTSNL 

KDFVSPS RG * RATPE AEEQRG ST APRP ATRAKISP ! 

HPRRRSPAVTRAAPAVKAHLFAAERPRDSGRLD 

KASPDSRHSPATISSSTRGLGAEERRSPVREG\QA 

PAKVEEARALPGKEAFAPLTVQTDAAAAHLAQG 

PLPGLGFAPGLAGQQFFNGHPLFLHPSQFAMGG 

AFSSMAAAGMGPLLATVSGASTGVSGLDSTAM 

ASAAAAQGLSGASAATLPFHLQQHVLASQGLA 

MSPFGSLFPYPYTYMAAAAAA/SSAAASASVHRT 

P\FNLNTMRPRLRYSPYSIPVPVPDGSSLL1TALPS 

MAAAAGPLDGKAAALAASPASWAVDSGSELNS 

RSS\TLSSSSMSLSPKLCAEKEAATSELQSIQRLVS 

GLEAKPDRSRSASP 


"3404 


A 


1082 


1308 


LKKFLEVPQSYSLLLSSPFLQ\WRA*RPQNAIG*Q 

FIIKTLVFFGIMRSAGDVLSTQVSCALRIMRTAGC 
SHSSP 


3405 


A 


1553 


559 


PRPPTQRLSRFAPPCRTAEFPFRRRAWTRPAPPR 

ACTVVGRSSPVTGLAVGAAVAMLTVAARSRPFA 

PVLSATSRGVAGALT\P*MQATVPATPEQPVLDL 

KRPFLSRESLSGQAVRRPLVASVGLNVPASVCYS 

HTDIKVPDFSEYRRLEVLDSTKSSRESSEARKGFS 

YLVTGVTTVGVAYAAKNAVTQFVSSMSASADV 

LALAKIEIKLSDIPEGlO^IMAFKWRGKPLFVRHRT 

QKEBEQEAAVELSQLRDPQHDLDRVKKPEWVILI 

GVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG 

RIRLGPAPLNLEVPTYEFTSDDMVIVG 


3406 


A 


83 


2671 


CLYPDFCRSVTCAMPCFTHRSCREDPGTSESREM 
DPVAFKDVAVNFTQEEWALLDISQKNLYREVML 
ETFWNLTSIGKKWKDQN1EYEYQNPRRNFRSVT 
EEKVNEIKEDSHCGETFTPVPnnR r "MFnirvv aqd 

EVKSCDSFVCEVGLGNSSSNMNIRGDTGHKACE 

CQEYGPKPWKSQQPKKAFRYHPSLRTQERDHTG 

KKPYACKECGKN1IYHSSIQRHMVVHSGDGPYK 

CKFCGKAFHWI^LYLIHERTHTGEKPYECKQCG 

KSFSYSATORIHERTHIGEKPYECQECGKAFHSPR 



324 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 



3407 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



1426 



3408 



4514 



Amino acid sequence (A=Alanine ^Cysteine, 0=Aspartic Acid, 
E~Glutamic Acid, F=PhenyIalanine, G-Glycine, H=Histidine, 
Msoleudne, K«Lysine, L-Leucine, M=Methionine, 
N-Asparagine, P-Proline, Q=GIutamine, R=Argininc, S-Serine. 
Threonine, V-Valine, W-Tryptophan, Y^sine, 
X=Unknow n> *=Stop codon, possible nucleotide deletion 
\=possiblc nucleotide insertion 



SCHRHERSHMGEKAYQCKECXiKAJh'MCPRYVRR 
HERTHSRKKLYECKQCGKALSSLTSFQTHIRMHS 
GERPYECKTCGKGFYSAKSFQRHEKTHSGEKPY 
KCKQCGKAFTRSGSFRYHERTHTGEKPYECKOC 
GKAFRSAPNLQSHGRTHTGEKPYECKECGKAFIF 
VNNLQSHERTQTHIRIHSGERRYKCKICGKGFYC 
PKSFQRHEKTHTGEKLYECyTATFSSSFSSSSSF*Y 
HER1HTGEKPYKCEQCGKAFRAVSIL*MHGRTH 
PEEKPYECEQ*RKAFRSAPHL*IRGRTHNGEKPY 
ACKKCGKPFGSAQNLRIHERTQTHIMHSVERPYK 
CKICGRGFYSAKSFQTHEKSYTGEKPYECKOCG 
KAFVSFTSFRYHERTHTGENPYECKQFGKAFRSV 
KNLRFHKRTHTGEKPCEYMKRLTLEGNTMNAS 
NVAKLSLLPVLFNIMKEFTLGRNPISVSNVRKPLF 
LPLLFNIMKGLTWERNPMSVCHVGKPSFLLVPFN 
IMKGLTLERSPMNISNVGKPSDQPRTFKCMEGLT 
LEKNPMNVSSMGKRSDLTRFFEYR 



PA ArsuAsriiK VCG VETARPLG V QRRQS ADEGP 

PGVAGLRHEPPTVWLGSVAHRGTWVCAHRWFG 

PAVTRAAQAATMVKLLVAKILCMVGVFFFMLL 

GSLLPVKIIETDFEKAHRSKKILSLCNTFGGGVFL 

ATC\LTALLARC*GKSSRRSWSLGHISTDYPL\AE 

TILLLGFFMTVFLEQLILTFAQENAVLHRPGDLOR 

RIGRGQRLGVEPLHGGRAGPRAVRGAPRPRPOP 

ERAGPLA\PSPVRLLSLAFALSAHSVFEGLALGLO 

EEGEKWSLFVGVAVHETLVPVALGISMAGSAM 

PLRDAAKLAVTVSPMIPLGIGLGLGIEKAQGVPG 

SVASVLLQGPGGRHLSLFITFPGKSWPRSWRKKS 

DRLLKVLFXLWGYTVLAGMGLPQVVSGLAIVPA 

AGSPPGAPGRTQAASPGRASPKSEHCGPGPPPVH 

KGPPGTRLCPRSYTLSLRALLLFKILLSLKSLYQK 
KK 



EARDRLAQSRAJCEKELNSVASELSARQEESEHSH 

KHLIELRREFKKNVPEEIREMVAPVLKSFQAEVV 

ALSKRSQEAEAAFLSVYKQLIEAPALWELKLKSR 

PALGDSRVQQGQHDPKTDNQNTQQKAGFKEGW 

LAEASEREAFGPGFKDPVPVFEAARSLDDRLOPP 

SFDPSGQPRRDLHTSWKRNPELLSPKALKATOAE 

LLELRRKYDEEAASKADEVGLIMTNLEKANORA 

EAAQREVESLREQLASVNSSIRLACCSPQGPSGD 

KVNFTLCSGPRLEAALASKDREILRLLKDVOHLO 

SSLQELEEASANQIADLERQLTAKSEAIEKLEEKL 

QAQSDYEEIKTELSILKAMKLASSTCSLPQGMAK 

PEDSLLIAKEAFFPTQKFLLEKPSLLASPEEDPSED 

DSIKDSLGTEQSYPSPQQLPPPPGPEDPLSPSPGQP 

LLGPSLGPDGTRTFSLSPFPSLASGERLMMPPAAF - 

KGEAGGLLVFPPAFYGAKPPTAPATPAPGPEPLG 

GPEPADGGGGGAAGPGAEEEQLDTAEIAFQVKE 

QLLKHNIGQRVFGHYVLGLSQGSVSEILARPKP\ 

WRKLHG* *GKEPFIKMKQFLSDEQNVLALRTIOV 

RQRGSITPRIRTPETGSDDAIKSILEQAKKEIESOK 

GGEPKTSVAPLSIANGTTPASTSEDAIKSILEQAR 

REMQAQQQALLEMEVAPRGRSVPPSPPERPSLAT 

ASQNGAPALVKQEEGSGGPAQAPLPVLSPAAFV 

QSDRKVKSEIGDAGYFDHHWASDRGL1.SRPVA s 
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SEQtD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, J>=Aspartic Add, 
E=Glutamtc Add, ^Phenylalanine, G=Glydne, H=Histidinc, 
I«lsoleudne, K=Lysiue, L^Lcudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S-Serine, 
T^Threonine, V=Valiue, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, /^possible nodeodde ddetion, 
V=possible ondeotide insertion 










VSPSLSSSSSSGYSGQPNGRAWPRGDEAPVPPED 

EAAAGAEDEPPRTGELKAEGATAEAGARLPYYP 

AYVPRTLKPTVPPLTPEQYELYMYREVDTLELTR 

QVKEKLAKNGICQRIFGEKVLGLSQGSVSDMLSR 

PKPWSKLTQKGREPFIRMQLWLSDQLGQAVGQQ 

PGASQASPTEPRSSPSPPPSPTEPEKSSQEPLSLSLE 

SSKENQQPEGRSSSSLSGKMYSGSQAPGGIQEIV 

AMSPELDTYSITKRVKEVLTDNNLGQRLFGESIL 

GLTQGSVSDLLSRPKPWHKLSLKGREPFVRMQL 

WLNDPHNVEKLRDMKKLEKKAYLKRRYGLIST 

GSDSESPATRSECPSPCLQPQDLSLLQIKKPRWL 

APEEKEALRKAYQLEPYPSQQTIELLSFQLNLKT 

m^INWFHNYRSRMRREMLVEGTQDEPDLDPSG 

GPGILPPGHSHPDPTPQSPDSETEDQKPTVKELEL 

QEGPEENSTPLTTQDKAQVRIKQEQMEEDAEEE 

AGSQPQDSGELDKGQGPPKEEHPDPPGNDGLPK 

VAPGPLLPGGSTPDCPSLHPQQESEAGERLHPDP 

LSFKSASESSRCSLEVSLNSPSAASSPGLMMSVSP 

VPSSSAPISPSPPGAPPAKVPSASPTADMAGALHP 

SAKVOTNLQRRHEKMANLNNIIYRLERAANREE 

ALEWEF 


3409 


A 


162 


1710 


GPLSPGPYQCRPSLPAQLYPQSLMAAATLRTPTQ 

GTVTFEDVAVHFSWEEWGLLDEAQRCLYRDVM 

LENLALLTSLDVHHQKQHLGEKHFISNVGRALF 

VKTCTFHVSGEPSTCREVGKDFLAKLGFLHQQA 

AHTGEQSNSKSDGGAISHRGKTHYNWGEHTKAF 

SGKHTLVQQQRTLTTERCYICSECGKSFSKSYSL 

NDHWRLHTGEKPYECRECGKSFRQSSSLIQHRR 

GHTAVRPHECDECGKLFSNKSNLIKHRRVHTGE 

RPYECSECGKSFNQRSALLQHRGVHTGEKPYEC 

TECGKSFSHNSSLDCHQRIHSG*\RPYECTECGKSF 

SQNSSLIEHHRVHTGERPYKCSECGKSFRQRSAL 

LQHRGVPTGERPYECSECGKFFPYSSSLGKHQRV 

HTGSRPYECSECGKSFTQNSGLIKHRRVHTGEKP 

YECTE*KKSFSHNSSLIKHQRIHSR*KPYE\CKCG 

N\R*HPGESP*VHSECQ/KSFS*RPYLIECHTVHKG 

KTLLICRDVQLI 


3410 


A 


167 


789 


LCMKGISGGVRVAALAARAEREELPVPAMEPQP 

TAWGSPHPEAVLQLEVAPESSGPCTDTAKDQQS 

DKLPDLMPPA\EPLGSALELRASLEDDVAE\RGCE 

HGPSQQLPRCP*SWAWSEPWCQRPGCAV*APLP 

Y*REASFIYQSHSPAASGPFHSAGAGAVYLQAGG 

V/GEQEKEAVRKGSGSSSCSQRGP\PPPGMEVCPL 

LGFWAICP 


3411 


A 


1040 


887 


ASLSKPAGISTMPWALELLFLLTHSAVS WQAGL 
TQPPSVSKDLR\QTATLTCTGNSNNVGHQGVIWL 
QQHQGHPPKLLSYRNNNRPSGISERLSAYKSGNA 
ASLTIYGLQTEHEAD* *CRPRRKLIPKTARLFFFFL 
IDNEEYLLRVY | 


3412 


A 


164 


83 


RRGDPGSASLSLTMCVRSCFO^PR T nwvWR ta ft 

KHTQRRHQGSHRWTHLGGSTYRAVIFDMGGVLI 

PSPGRVAAEWEVQNRIPSGTILKALMEGGENGP 

WMRFMRAEITAEGFLREFGRLCSEMLKTSVPVD 

SFFSLLTSERVAKQFPVMTEATTQIRAKGLQTAVL 

SNNFYLPNQKSFLPIJDRKQro 
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SEQID 

NO: 



3413 



Method 



3414 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



105 



1573 



20 



2602 



Amino acid sequence (A=Alaoine OCystdne, D-Aspartic Acid 
E=Glutamic Acid, F=Phenylalanine, G=Clycine, H=Histidine, 
Hsoleucine, K=Lysine, ^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, It-Asinine, S=Serine, 
T=Tureomne, V=Valine, W=Tryptophan, Y=Tyrosin* 
X-Unknown, *=Stop codon, /^possible „ udeot i de de | eflo _ 
\=possible nucleotide insertion 



UFRlYKLCLEQLGLQPSESIFLDDlXi'IMLKEAARL 

GIHTIKVNDPETAVKELEALLGFTLRVGVPNTRP 

VKKTMEIPKDSLQKYLKDLLGIQTTGPLELLOFD 

HGQSNPTYYIRLANRDLVLRKKPPGTLLPSAHAI 

EREFRIMKALANAGVPVPNVLDLCEDSSVIGTPF 

YVMEYCPGLIYKDPSLPGLEPSHRRAIYTAMNTV 

LCKIHSVDLQAVGLEDYGKQGSTTWV/YSSRRA 

RGALLFLDWELSYPWGDPFADVGYSCLAHYLPS 

SFPVLRGINDCDLTQLGIPAAEEYFRMYCLQMGL 

PPTENWNFYMAFSFFRVAAILQGVYKRSLTGOA 

SSTYAEQTGKLTEFVSNLAWDFAVKEGFRVFKE 

MPFTNPLTRS YHTWARPQSQ WCPTGSRS YS S VPE 

ASPAHTSRGGLVISPESLSPPVRELYHRLKHFME 

QRVYPAEPELQSHQASAARWSPSPLEDLKVKOP 
W* GGRSGRTSWRLLALGCHT 



PESRHQCFSDRSSHFLTMEMEQEKMTMNKELSP 

DAAAYCCSACHGDETWSYNHPIRGRAKSRSLSA 

SPALGSTKEFRRTRSLHGPCPVTTFGPKACVLON 

PQTIMHIQDP ASQPXTWNKSPKS VLVKKMRJDAS 

LLQPFKELCTHLMEENMIVYVEKKVLEDPAIASD 

ESFGAVKKKFCTFREDYDDISNQIDFnCLGGDGT 

LLYASSLFQGSVPPVMAFHLGSLGFLTPFSFENFO 

SQVTQVIEGNAAWL/RGSRLKVRWKELRGKK 

TAVHNGLGEKGSQAAGLDMDVGKQAMQYOVL 

NEWIDRGPSS YLSNVD VYLDGHLITTVQGD/G * 

GPQHLSWGP*AFLGRE*RLRLSLSGVIVSTPTGST 

A YAAAAGASMIHPNVPAIMITPICPHSLSFRPIW 

PAGVELKIMLSPEARNTAWVSFDGRKRQEIRHG 

DSISITTSCYPLPSICVRDPVSDWFESLAQCLHWN 
VRKKQAHFEEEEEEEEEG 



VIVNKN VN WIN Y1YYNQQQRAFHELKEKLMSAL 

ALGLPDLTKPFTFYESEREKMAVGVLTQTVGPW 

PRPVAYLSKQLDGVSKGWPPCLRALAATALLAO 

EADKLTLGQNLNIKAPHAVVTLMNTKGHHWLT 

NARLTKYQSLPCEWHrnEVCNTLNPTTLLPVSE 

SPGEHNCVEVLDSVYSSRPDLRDQPWASSVDWE 

LYMDGSSFINSQGERCAGYAVVTLDAVIKAKLW 

LQGTSAQKAELIALTRAVELSEGQESLEELLGRY 

FYVSHLPAFAKAVAQLCITCRQHNARQSPTVSPH 

IQAYGAAPFEDLQVDFTEMPKCGGNKYLLVLTC 

TYSGWVEAYPTRTEKAYEVTRVLLRDLIPRFGLP 

LRIGSHNGPVFVADLDCVEINVDTGVIWATW1KN 

EKDPVQLQKGKSGPSCTKGQCNPLELVITNPLDP 

RWKKGERVTLGINGAGLNPRVN1LVRGEVYKCS 

LEPVFQTFYDELNVPITEFPGKTRNLFLQLAEHV 

AQSLTVTSCYVCGGTVIADQWPWEARELVPTDP 

VPDEFP AQKNHPDNFWVUCASIIRQ YYIARVEKD 

FTLPVGRLHGG/RSNHTEKNPFSKFPKLQTV* AHP 

ESHRDWTAPTGLYWICGHRAYTKLPUSSCVIGTI 

KPSFFLLSIKTGELLGFPVYASR\KSIAIRN*NNDK 

WPPERHQYYGP AT*AQDGSWGYRIPIYMINRrjRL 

QAVLKHTATGRALTILAQQETQMRNAIYQNRLA 

LDYLLAAEGEVCRKFNLTNCCLHIDNQGQVVED 

rVRDMTKVAHVPVQVWHGFDPGAMFRKWFPAL 

GGFKTLIIRVIIVIGTYLLLPRLLPVLLQMIKSFIAT 
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SEQTD 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to Grst amino 
acid residue of 
peptide 

aCIJUCIICC 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A-AlaoineO^Cysteine, D=A spar tic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIydne, H=Histidine, 
I=Isoleudne, K^Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Arginine t S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=*Stop codon, /^possible nucleotide ddetion, 
\=possibIe nudeodde insertion 










LVYQNASAQVYYINHY 


3415 


A 


455 


108 


NMSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEE " 
PKEEKPPTKSRNPTPDQKIUEDDSG/SAA*DFKWP 
EPGKPIFQGAMVRPKTGG/CGCEGGY*CQGEDS\P 
KAEHFKMPEAGEGKSQV 


3416 


A 


1 


874 


*1W^R1NFIEHS^^ 

LVQGGGDLVDWQTNHGEDEAGGDTDSVDEAR 

CKESQQEAQENLREDLCLESFAKDKILQIIEGSER 

EHEETRTKQAALDGEPLGGGQLTAVHLHPSKEQ 

QGQEGGERQRGARTHHWRGWEKGRRVRLRPPS 

GKLRADQPVRKLGGPTPS/TELPGLQPHAPTPHT 

A/PATPTYSPAPDTPNPPVRWKCPLPVEPRTRQLC 

RERTRKACPPKPRPPLGLPGDPTGPVTHHAPPVS 

PTGASGQERRAEPGAVSYAHASATK 


3417 


A 


243 


847 


CLKYMYTYIFCPNCVSYKMKTDHFSLRYLHSSC 

AEDNKSSVDSSGQAAHPSKGKFFPHGTHWGTQC 

RGfflSVLGWQCSCPSTGCRVGLGLAMCQTEUYI 

HTrTfflTHTHTPTDYGAHHTDPLQRWGLGPR\KS 

EAGPLPQLSRDQSHPGPLSPGASPRSAGLPGWHP 

AHQEPRARGRCARDGLSLQTRLTNKYDIQCCQE 

MRK 


3418 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 

AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 

AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 

FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNVVQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNrL\DHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNDBIDTNEEIPEGFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENRPEMKRQRSIQEDIXKGNEEKAAITETQRKPS 

EDEVLNKGFKDSVSQYVVGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLADSDWOKTEAOKRREOLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 
KMAKKEEKCVLQ 


3419 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 
AAKJTELINKLNFLDEAEKDLATVNSNPFDDPDA 
AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 
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SEQID 
NO: 



PCT/US01/04098 



Method 



3420 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=AI«nine 0=Cysteioe, D= As panic Acid 
E=Glutamk Add, F=PbenyIal«nin«, Glycine, H=Mstidine! 
I=Isoleueine, K=Lysine, I^Leudne, Methionine, 
N=Asparagine, P-Proline. Q^GIutamiue, R=Areinine, S=Serine. 
^Threonine, V=Vali»e, W=T,yptopha«, Y=TyLS£ * 
X-Unknown, *=Stop codon, /possible nudeotide deletion, 
V=possibte nudeotide insertion 



FKE V 1 F(j y LNPFDHPEAFVTIKDS PPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASOS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGO 

ELNWQffiENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEO 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLROTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNROLSDO 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSOYI 

ENRPEMKRQRSIQEDTKKGNEEKAAITETORKPS 

EDEVLNKGFKDSVSQYWGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 



3421 



23 



2005 



ENLGPN V SHRLLHHPTFYKWHKKilHE WTAPIG 

VISLYAHPIEHAVSNMLPVIVGPLVMGSHLSSITM 

WFSLALIITTISHCGYHLPFLPSPEFHDYHHLKFN 

QCYGVLGVLDHLHGTDTMFKQTKAYERHVLLL 
GFTPLSESIPDSPK 



2486 



433 



LLTPCDGR1PURPS VGAESGSUFQQRRRRRRDPE " 
EPEKTELSERELAVAVAVSQENDEENEERWVGP 
LPVEATLAKKRKVLEFERVYLDNLPSASMYERS 
YMHRDVITHVVCTKTDFIITASHDGHVKFWKKIE 
EGIEFVKHFRSHLGVIESIAVSSEGALFCSVGDDK 
AMKVFDVVNFDMINMLKLGYFPGQCEW1YCPG 
DAISSVAASEKSTGKIFIYDGRGDNQPLHIFDKLH 
TSPLTQIRLNPVYKAVVSSDKSGMIEYWTGPPHE 
YKFPKNVNWEYKTDTDLYEFAKCKAYPTSVCFS 
PDGKKIATIGSDRKVRIFRFVTGKLMRVFDBSLS 
MFTELQQMRQQLPDMEFGRRMAVERELEKVDA 
VRLINIWDETGHFVLYGTMLGIKVINVETNRCV 
RILGKQENIRVMQLALFQGIAKKHRAATTDBMKA 
SENPVLQNIQADPTIVCTSFKKNRFYMFTKREPE 
DTKSADSDRDVFNEKPSKEEVMAATQAEGPKRV 
SDSAHHTSMGDIHTKLFPVECPKTVENFCVHSRN 
GYYNGHTFHRIIKGFMIQTGDPTGTGMGGESIWG 
GEFEDEFHSTLRHDRPYTLSMANAGSNTNGSOFF 
ITVVPTPWU)NKHTVFGRVTKGMEVVORISN\VK 
VNPKTDKPYEDVSnNITVK V 



FVLVCAPLTWAUARHRRMAAbKKPPRVRVNHO' 
DFQLRNLRIIEPNE VTHSGDTGVETnfiR Mppft v*r 
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SEQ ED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteinc, D=Aspartlc Add, 
E=Glutamic Add, F=Pbeny lata nine, G=G fyeine, H-Histidine, 
I=Isoleudne, K-Lysine, L=Leudne, M-Methionlne, 
N»Asparagine, P=Proline, Q=Glutamine, R«ArginIne, S=Serine, 
T=-Threonlne, V^Valine, W«Tryptophan, Y=Tyrosi ne, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 
V=possible nudeotide insertion 










SELLRQLRQAMRNSEYVTEPIQAYHPSGDAHQSE 

YIAPCDCRRAFVSGFIXjSAGTAIITEEHAAMWTD 

GRYFLQAAKQMDSNWTLMKMGLKDTPTQEDW 

LVSVU>EGSRVGVDPLIIPTDYWKKMAKVLRSA 

GHHLIPVKENLVDKIWTDRPERPCKPLLTLGLDY 

TGISWKDKVADLRLKMAERNVMWFWTALDEI 

AWLFM^RGSDVEHNPVFFSYAUGIJETIMLFIDGD 

RIDAPSVKEHLLLDLGLEAEYRIQVHPYKSILSEL 

KALCADLSPREKVWVSDKASYAVSETIPKDHRC 

CMPYTPICIAKA\VKNSA\ESEGMRRAHIKDAVAL 

CELFNWLEKEVPKGGVTEISAADKAEEFRRQQA 

Dr^LSFraSSTGPNGAIIHYAPVPETNRTLSLDE 

VYLIDSGAQYKDGTTDVTRTMHFGTPTAYEKEC 

FTYVLKGHIAVSAAVEPTGTKGHLLDSFARSAL 

WDSGLDYLHGTGHGVGSFLNVHEGPCGISYKTF 

SDEPLEAGMTVTDEPGYYEDGAFGIRIENWLW 

PVKTKYNFNNRGSLTFEPLTLWIQTKMIDVDSL 

TDKECDWLNNYHLTCRDVIGKELQKQGRQEAL 

EWLIRETQPISKQH 


3423 


A 


5515 


934 


FKMPENPATDKLQVLQVLDRLKMKLQEKGDTS 

QNEKLSMFYETLKSPLFNQILTLQQSIKQLKGQL 

NHIPSDCSANFDFSRKGLLVFTDGSITNGNVHRPS 

NNSTVSGLFPWTPKLGNEDFNSVIQQMAQGRQEE 

YIDIERPSTGGLGFSVVALRSQNLGKVDIFVKDV 

QPGSVADRDQRLKENDQBLAINHTPLDQNISHQQ 

AIALLQQTTGSLRLIVAREPVHTKSSTSSSLNDTT 

LPETVCWGHVEEVELINDGSGLGFGIVGGKTSGV 

WRTTVPGGLADRDGRLQTGDHILKIGGTNVQG 

MTSEQVAQVLRNCGNSVRMLVARDPAGDISVTP 

PAPAALPVALPTVASKGPGSDSSLFETYNVELVR 

KDGQSLGIRIVGYVGTSHTGEASGIYVKSIIPGSA 

AYHNGfflQVNDKIVAVDGVNIQGFANHDVVEVL 

RNAGQVVHLTLVRRKTSSSTSPLEPPSDRGTWE 

PLKPPALFLTGAVETETNVDGEDEEIKERIDTLKN 

DNIQALEKLEKVPDSPENELKSRWENLLGPDYEV 

MVATLDTQIADDAELQKYSKLLPIHTLRLGVEV 

DSFDGHHYISSIVSGGPVDTLGLLQPEDELLEVN 

GMQLYGKSRREAVSFLKEVPPPFTLVCCRRLFDD 

EASVDEPRRTETSLPETEVDHNMDVNTEEDDDG 

ELALWSPE\^fCIVELVKDCKGLGFSILDYQDPLDP 

TRSVIVIRSLVADGVAERSGGLLPGDRLVSVNEY 

CLDNTSLAEAVEILKAVPPGLVHLGICKPLVEDN 

EEESCYILHSSSNEDKTEFSGT1HDINSSHLEAPK 

GFRDEPYFKEELVDEPFLDLGKSFHSQQKEIEQS 

KEAWEMHEFLTPRLQEMDEEREMLVDEEYELY 

QDPSPSMELYPLSHIQEATPVPSVNELHFGTQWL 

HDNEPSESQEARTGRTVYSQEAQPYGYCPENVM 

KENFVMESLPSVPSTEGNSQQGRFDDLENLNSLA 

KTSLDLGMIPNDVQGPSLLIDLPVVAQRREQEDL 

PLYOHOATRVTSKAQA vnrr:xyrr ccDVAmTrm m» 
rb i ynyrt i a. viofiAoA I IVJMl^oKYAlJJiCJbLtrE 

REEGEGEETPOTSHWGPPRIVEIFREPNVSLGISIV 

GGQTVIKRLKNGEELKGIFIKQVLEDSPAGKTNA 

LKTGDKILEVSGVDLQNASHSEAVEA1KNAGNP 

VVFIVQSI^STPRVIPNVHNKA^ 

EKKEKRQGTAPPPMKLPPPYKALTDDSDENEEE 
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SEQID 
NO; 


Method 


Predicted 

be**innina 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

UUUCUUUC 

location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Am.no aca sequence (A-Alanine Cysteine, D=AsparHcAcldT 

E^lutamlc Add, F=Pheny!al. B ine, G=Glyclne, H=Hlstidine? 

I=Isoleuclne, K-Lysine, L=Leuci ne , M=Methionine, 

N=Asparagine, Proline, Q=Glntan.ine, R=Ai^nine, S=Serioe. 

T=Threonjne,V=Valine,W=Tryptophan,Y=Ty^o S lnt 
X-Unknown, *=Sf 0 p eodoo,/=po SsiWe nuc | eotide deIetj 

\=possibIe nucleotide insertion ' 


1424 








VAt I DQKIRqry ADLPGELHI1ELEKDKNGLGLS 
LAGNKDRSRMSIFWGINPEGPAAADGRMHIGD 
ELLEINNQ1LYGRSHQN\ASAIIKTAPSKWI vpib 

m^^2. MAVTPRPVPSSSPSSIED QSGTEPISSEE 

\DGSLE\VGKQLPESESFKLAVSQMKQQKYP1KV 

SFSSQEIPLAPASSYHSTDADFTGYGGFQAPLsvD 

PATCPIVPGQEMIIEISKRRSGLGLSIVGGKDTPLV 

NGVDLRNSSHEEAITALRQTPQKVRLVVYRDEA 

HYRDEENLEIFPVDLOKKAGRGLGLSIVGKR 




A 


"2223 


1162 


HASERVVQLPDPVWDQYTHSLGRVEREFKNRkR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQNDRGRLCDDTKPETFNOL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 
NRTAKQV A SRVOK YFIKLTK A fiTP VPr.R tpmt vr 

YS KKS STSRRQHPLNKHLFKPVGTFMTSHEPP V Y 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

QSDCLHETiDIHKGDHQLEPIYRSVETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3425 


A 


2223 


1162 


HASERWQLPUFVWDQYTHSLGRVEREFKNRKR 

HTRRVKXVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNOL 

WTVEEQKKLEQLLKYPPEEVESRRWQKIADELG 
NRTAKQVASRVOKYFIKLTKAGIPVPrsR tpvt vr 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESfflMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW^CR\DCPP\EMSL\DFaDS 

QSDCLHET\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3426 


A 


2 


1553 


Lh V WHDDPRWGTPRYWLGAL YRNQQSSPTAPP 

GLLPLEYFPAAPHCSHSRQWRCSQTHRIHHHPO 

MLGPCRQEICGITMAAGTLYTYPENWRAFKALI 

AAQYSGAQVRVLSAPPHFHFGQTNRTPEFLRKFP 

AGK VP AFEGDDGFCVFESNAIA Y YVSNEELRGST 

PEAAAQWQWVSFADSDIVPPASTWVFPTLGIM 

HHNKQATENAKEEVRRELGLLDAYLKTRTFLVG 

ERVTLADITWCTLLWLYKQVLEPSFRQAFPNTN 

RWFLTCINQPQFRA\VFGEVKLCEKMAQF\DAKK 

FAETQPKKDTPRKEKGSREEKOKPOAERKFFifK- 

AAAPAPEEEMDECEQALAAEPKAKDPFAHLPKS 
TFVLDEFKRKYSNEDTLSVALPYFWEHFDKDGW 
SL WYSE YRFPEELTQTFMS CNLITGMFQRLDKLR 
KNAFASV1LFGTNNSSSISGVWVFRGQELAFPLSP 

DWQVDYESYTWRKLDPGSEETQTLVREYFSWE 
GAFQHVGKAFNQGKIFK 


3427 " 


A 


755 


52 

: 

i 


1 AARRRQKG'l AAKRRQKGl'AARRRQKGTAARR 

RQKGTAARRRQKGTAARRRQKGTAARRROKGT 

AARl^QKGTAARRRQKGTAARl^QKGTAARRR 

QKGLSNLDAAEWLPPKKG\GEKKXGPFI^INEV 

VT\REYPINn.KRIHGVGFKKRAPRALra 

KEMGTPDVRIDTRL>lXAVWAKGIRhAT 

^RKa^DEDSPNKLYTLVTY^ 

WDEN V 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alamne OCysteine, D-Aspartic Acid, " 
E=GIutamic Acid, ^Phenylalanine, 0=C rydne, H=Histidine, 
I=Iso!eudne, K«Lysine, D=Leudne, M«Mcthlonlne, 
N=Asparaglne, Mroline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W«Tryptophan, Y=Tyrosine, 
X»Unknowo, *=Stop codon, /^possible nudeotide deletion, 
V=possible nudeotide insertion 


3428 


A 


4 


1939 


LPLSLSFSEMPLPLLPMDLKGEPGPPGKPGPWGP 

PGPPGFPGKPGHGKPGLHGQPGPAGPPGFSRMG 

KAGPPGLPGNVGPPGQPGLRGEPGIRGDQGLRGP 

PGPPGLPGPSGITIPGKPGAQGVPGPPGFQGEPGP 

QGEPGPPGDRGLKGDNGVGQPGLPGAPGQGGAP 

GPPGLPGPAGLGKPGLDGLPGAPGDKGESGPPG 

VPGPRGEPGAVGPKGPPGVDGVGVPGAAGLPGP 

QGPSGAKGEPGTRGPPGLIGPTGYGMPGLPGPKG 

DRGPAGVPGLLGDRGEPGEDGEPGEQGPQGLGG 

PPGLPGSAGLPGRRGPPGPKGEAGPGGPPGVPGI 

RGDQGPSGLAGKPGVPGERGLPGAHGPPGPTGP 

KGEPGFTGRPGGPGVAGALGQKGDLGLPGQPGL 

RGPSGIPGLQGPAGPIGPQGLPGLKGEPGLPGPPG 

EGRAGEPGTAGP\RGPPGVPGSPGITGPPG\LPGPP 

GAPGAFDETGIAGLHLPNGGVEGAVLGKGGKPQ 

FGLGELSAHATPAFTAVLTSPLPASGMPVKFDRT 

LYNGHSGYNPATGDFTCPVGGVYYFAYHVHVKG 

TWWVALYKNNVPATYTYDEYKKGYLDQASG 

GAVLQLRPNDQVWVQMPSDQANGLYSTEYIHSS 
FSGFLLCPT 


3429 


A 


212 


1075 


EGLTGPCERVPFLLGRGPPHGATRAGHRRAVRW 

AGPESLPPLPRSLIMDSPRAGTHQGPLDAETEVG 

ADRCTSTAYQEQRPQVEQVGKQAPLSPGLPAMG 

GPGPGPCEDPAGAGGAGAGGSEPLVTVTVQCAF 

TVALRARRGADLSSLRALLGQALPHQXAQLGQLS 

YLAPGEDGHWVPIPEEESLQRAWQDAAACPRGL 

QLQCRGAGGRPVLYQVVAQHSYSAQGPEDLGF 

RQGDTVDVLCEVDQAWLEGHCDGRIGIFPKCFV 

VPAGPRMSGAPGRJLPRSQQGDQP 


"3430 


A 


799 


1989 


INKYINIRKKIKLLSPLPPLWSHlJVLLQASATKWV 

LTPAAFAGKLLSVFRQPLSSLWRSLVPLFCWLRA 

TFWLLATKRRKQQLVLRGPDETKEEEEDPPLPTT 

PTSVNYHFTRQCNYKCGFCFHTAKTSFVLPLEEA 

KRGLLLLK\EAG\LEKINFSGG\EPFLQDRGEYLGK 

LVRFCKVELRLPSVSI\VSNGSLIRERWFQNYG\E 

YLDILAISCDSFDEEVNCP\IGRGN\GKKNHVENL 

QKL\RRWCRDYRVPFKINSVINPF\NVEEDMTEQI 

KALNPVRWKVFQCLLIEGENCGEDA\LREAERFV 

IGDEEFERFLERHKEVSCLVPESNQKMKDSYLIL 

DEYMRFLNCRKGRKDPSKSILDVGVEEAIKFSGF 

DEKMFLKRGGKYIWSKADLKLDW 


3431 


A 


5468 j 


2146 


ACGFLPGRCHFSTFKQCQEWLSRLSRATARPAKP 

EDLFAFAYHAWCLGLTEEDQHTHLCQPGEHIRC 

RQEAELARMGFDLQNVWRVSHINSNYKLCPSYP 

QKLLVPVWITDKELENVASFRSWKRIPVVVYRH 

LRNGAAIARCSQPEISWWGWRNADDEYLVTSIA 

KACALDPGTRATGGSLSTGNNDTSEACDADFDS 

SLTACSGVESTAAPQiCLLILDARSYTAAVANRAK 

GGGCECEEYYPNCEVVFMGMAMHAIRNSFQYL 

RAVCSOMPDPSNAVLSALESTKWLOm WMT VA 

AVLVANTVDREGRPVLVHCSDGWDRTPQIVALA 
KILLDPYYRTLEGFQVLVESDWLDFGHKFGDRC ! 
GHQENVEDQNEQCPVFLQWLDSVHQLLKQFPCL 
FEFNEAFLVKLVQHTYSCLYGTFLANNPOEREK 
RNTYK/RGTCSVWALLRAGNKNrTOM-YTPSSD ; 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


I Predicted tnd 

nucleotide 

location 
[ corresponding 
1 to last amino 

acid residue of 
J peptide 

sequence 


Amino and sequence (A Alanine C=Cystejne, D=Aspartic Acid 1 
E=Glntamic Arid F-Ph»nviiio„i„. r-Lr*,. . „ Jl. "■ aa > 
r?T™ K Aaa » '-rnenyialantne, G=Glycine, H=Histidine. 

t=IsoIencine, K=Lysine, I^Uncine, M=Methionine, 
N=Asparagine,P=ProUne, Q=Glntamine, R-Areinwe, Serine 
T-TCreorine, V=Valioe,W=Tryptopoa», Y-lSe, ' 
X-Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 


1432 








M VLHP VCH VKALHLWTA V YLPASSPCTLGEETtH 

MDLYLSPVAQSQEFSGRSLDRLPKTRSMDDLLS 

ACDTSSPLTRTSSDPNLNNHCQEVRVGLEPWHS 

NPEGSETSFVDSGVGGPQQTVGEVGLPPPLPSSO 

KDYLSNKPFKSHKSCSPSYKLLNTAVPREMKSKT 

SDPEIKVLEETKGPAPDPSAQDELGRTLDGIGEPP 

EHCPETEAVSALSKVISNKCDGVCNFPESSONSPT 

GTPQQAQPDSMLGVPSKCVLDHSLSTVCNPPSA 

ACQTPLDPSTDF\LNQDPSGSVASISHQEQLSSVP 

DLTHGEEDIGKRGNNRNGQLLENPRFGKMPLEL 

VRKPISQSQISEFSFLGSNWDSFQGMV1SFPSGEA 

TPRRLLSYGCCSKRPNSKQMRATGPCFGGOWAO 

REGVKSPVCSSHSNGHCTGPGGKNQMWLSSHPK 

QVSSTKPVPLNCPSPVPPLYLDDDGLPFPTDVIOH 

RLRQIEAGYKQEVEQLRRQVRELQMRLDIRHCC 

APPAEPPMDYEDDFTCLKESDGSDTEDFGSDHSE 

DCLSEASWEPVDKKETEVTRWVPDHMASHCYN 

CDCEFWLAKRRHHCRNCGNVFCAGCCHLKLPIP 

DQQLYDPVLVCNSCYEHIQVSRARELMSQQLKK 




A 


36 


1873 


mtffssvadhuldpriaawlidpsdatpsfedlvH 

EKYCEKSITVKVNSTYGNSSRNIVNQNVRENLKT 

lyrltmdlcsklkdyglwqlfrtlelplipilav 
meshaiqvnkeemektsallgarlkeleqeahf 
vagerflitsnnqlreilfgklklhllsqrnslpr 

TGLQKYPSTVSEALNALRDLHPLPKIILEYROVH 

KIKSTF\05GLLACMKKGSISSTVVNQTGTVTGRLS 

AKHPMQGISKHPIQITTPKNFKGKEDKILTISPRA 

MFVSSKGHTFLAADFSQIELRILTHLSGDPELLKL 

FQESERDDVFSTLTSQWKDVPVEQVTHADREOT 

KKWYAWYGAGKERLAACLGVPIQEAAQFLES 

FLQKYKKKDFARAAIAQCHQTGCWSIMGRRR 

PLPRIHAHDQQLRAQAERQAVNFVVQGSAADLC 

KLAMIHVFTAVAASHTLTARLVAQIHDELLFEVE 

DPQIPECAALVRRTMESLEQVPLKVSLSAGRSWG 

HLVPLQEAWVALRQAHVALSLPATAWLPLGPLP 

APSPrffCIFRLHFVCSPRQQWEERTGFQQSIVWPS 

PRSPALYAPGPJNPLGLGWPADPWSKCLCKALKK 
K | 


3433 


A 


1481 


476 


IPPKERAPGIRASCLATTAGARPTSYGRVGCEGDVI 

RLSPVSPLLAPPDPRLASRWEGRSRMKGKKGIVA 

ASGSETEDEDSMDIPLDLSSSAGSGKRRRRGNLP 

KESVQELRDWLYEHRYNAYPSEQEKALLSQQTH 

LSTLQVCNWFINARRRLLPDMLPJaXiKDPNOFTI 

SRRGAKISETSSVESVMGIKNFMPALEETPFHSFT\ 

AGPNPTLG\RPLSAKP/SQSPGSVLARPSVICH1TV 

TAIERLSLSLSCQSVGCGQNT\DIQQIAT\RNLRDS 

SLMYPEDTCKSGPSTNTQSGLFNTPPPTPPDLNO 

DFSGFQLLVDVALKRAAEMELOAKLTA 


3434 


A 


1720 


} 
) 
] 


NOP VPFuGSk 1 K.WAUUSAAEGSPRLSPSPGAAQ 

VPALLRGEPRGGAAAGSFWKPLHQHSCGLRPPP/ 

PPD/RLSRLPGKTLSACDRENGARRPLLLGSTSFIP 

IGRRTYASAAEPVGSKAVLVTGCDSGFGFSLAKH 

LHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRL 

^JVO^NVCSSEEVEKV/VGDCPLEPEGrAEKGMW 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A* Ala nine OCysteine, D=Aspartic Add, 
E=Giatamic Acid, (^Phenylalanine, G=Grycine, H— His ti dine, 
I^boleudne, K«Lysine, L«=Leudne, M=Methionine, 
N-Asparaglne, P^ProIine, Q=»GIutanilne, R=»Arginine, S^Serine, 
T^Threonlnc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=^top codon, /=possibIe nucleotide deletion, 
V=possibIe nudeotide insertion 










GLV^AGISTFGEVEFTSLETYKQVAEVNLWGT 

VRMTKSFLPLIRRAKGRVVNISSMLGRMANPAR 

SPYCITKFGVEAFSDCLRYEMYPLGVKVSVVEPG 

NFIAATSLYSPESIQAIAKKMWEELPEVVRKDYG 

KKYFDEKIAKMETYCSSGSTDTSPVIDAVTHALT 

ATTPYTRYHPMDYYWWLRMQIMTHLPGAISDM 
IYIR 


3435 


A 


842 


3595 


ENQQQMLVAKEQRLHFLKQQERRQQQSISENEK 

LQKLKERVEAQENKLKKIRAMRGQVDYSKIMN 

GNLSAE1ERFSAMFQEKKQEVQTAILRVDQLSQQ 

LEDLKKGKLNGFQSYNGKLTGPAAVELKRLYQE 

LQIRNQLNQEQNSKLQQQKELLNKRNMEVAMM 

DKRISELRERLYGKKIQACEKVFLNRVNGTSSPQ 

SPLSTSGRVAAVGPYIQVPSAGSFPVLGDPIKPQS 

LSIASNAAHGRSKSANDGNWPTLKQNSSSSVKP 

VQVAGADWKDPSVEGSVKQGTVSSQPVPFSALG 

PTEKPGIEIGKVPPPIPGVGKQLPPSYGTYPSPTPL 

GPGSTSSLERRKEGSLPRPSAGLPSRQRPTLLPAT 

GSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGD 

SKPELPLTVAIRPFLADKGSRPQSPRKGPQTVNSS 

SIYSMYLQQATPPKNYQPAAHSALNKSVKAVYG 

KPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTE 

KEPEQDGPAAPADGSTVESLPRPLSPTKLTPIVHS 

PLRYQSDADLEALRRKLANAPRPLKKRSSITEPE 

GPGGPNIQKLLYQRFNTLAGGMEGTPFYQPSPSQ 

DFMVTLADVDNGNTNANGNLEELPPAQPTAPLP 

AEPAPSSDANDNELPSPEPEELICPQTTHQTAEPA 

EDNNNNVATVPTTEQIPSPVAEAPSPGEEQVPPA 

PLPPASHPPATSTNKRTNLKKPNSERTGHGLRVR 

FNPLALLLDASLEGEFDLVQRIIYEVEDPSKPNDE 

GITPLHNAVCAGHHHIVKFLLDFGVNVNAADSD 

GWTPLHCAASCNSVHLCKQLVESGAAIFASTISD 

IETAADKCEEMEEGYIQCSQFLYGVQEKLGVMN 

KGVAYALWDYEAQNSDELSFHEGDALTILRRKD 

E 


3436 


A 


3 


2604 


GSTHASEKMKTGRSALWTDTGDMSVLNSPRHQ 

SCIMHVDMDCFFVSVGIRNRPDLKGKPVAVTSN 

RGTGRAPLRPGANPQLEWQYYQNKILKGKADDP 

DSSLWENPDSAQANGDDSVLSRAEIASCSYEARQ 

LGKNGMFFGHAKQLCPNLQAVPYDFHAYKEVA 

QTLYETLAS\YTHNIEAVSCDEALVDITEILAETK 

LTPDEFANAVRMEIKDQTKCAASVGIGSNILLAR 

MATRKAKPDGQYHLKPEEVDDFIRGQLVTNLPG 

VGHSMESKIj\SLGIKTCGDLQYMTMAKLQKEF 

GPKTGQML YRFCRGLDDRP VRTEKERKS VS AEI 

NYGIRFTQPKEAEAFLLSLSEEIQRRLEATGMKG 

KRLTLKIMVRKPGAPVETAKFGGHGICDNIARTV 

TLDQATDNAKIIGKAMLNMFHTMKLNISDMRGV 

GIUVNQLVPTNLNPSTCPSRPSVQSSHFPSGSYSV 

tsu v r v y kaaJvo I bbbtiKfo Vr KAA VDLEISS ASR 

TCTFLPPFPAHLPTSPDTNKAESSGKWNGLHTPV 

SVQSRLNLSIEVPSPSQLDQSVLEALPPDLREQVE 

QVCAVQQAKHGDKKKEPVNGCNTGILPQPVGT 

VLLQIPEPQESNSDAGINLIALPAFSQVDPEVFAA 

LPAELQRELKAAYDQRQRQGENSTHQQSASASV 
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SEQIE 
NO: 


* Method 


1 Predicted 
beginning 
nucleotide 
location 
corresponding 
I to first amino 
1 acid residue o 
peptide 
sequence 


Predicted end 

nucleotide 

location 

corresponding 
I to last amino 

add residue o 
r peptide 

sequence 


1 I 

glutamic Acid, ^Phenylalanine, G-Glydne, H=Histidim> 

J N=Asparagine, P=Proline, Q-Giutaraine, R=AreininiL s S5 s^„- 
^Threonine, V-Valine, W^Trypto^n: ^4^^^^ 

xZ n m™' y top C0d0n ' Hnwlble nucleotide deletion 
\-possible nucleotide insertion «««ion, 


3437 


A 






CTOLIEEKDLEKLDLVIKYMKRLMQQSVESVS 
MAFDFILDNVOWLOQTYGSTLKVT 


J438 a 


\ 


32 


4038 

: 
; 


5n^t LKAgWGSSGAASHPVVL GEEGCGFPSTNE 
WDLEEERATYPQEEDRFLTPGRAQLLWSPWSPL 

ELAASENTDSPSPRPLRPGVTLPPGALTMNTKDT 
TEVAENSHHLKIFLPKKLLECLPRCPl^LPrepSw 

^eeiasylitfekhdewi^capkSoSI 
ynrkkvkyrkdgylwkkrkdgk™dS. 
kv(^meclygcyvhssivptt^c™SS. 

^ gqlkpmfhgikwscg ngteefsvehl 

=SSS~ 

^c^huvpaslvqpgvlrSSS^ 

ffiTLSQWRSVETGSLDLEQEVDPLNvra^C^ 

PSSSPDTGI^SVSSPSELSDGTOSV^SSAPDGS 

PPPAPLPASEMIMEDMAPCKJLSSGVPEAPLLLM 

DYEATNSKGPLSSLPALPPASDDGAAP^RADSPO 

GASMRERTGAVGLSETMSWLASYLVENVDIffPS 

STPPSEL\PFER\GRIXJLSLTAPSWAEFLSCffPVGK 

IGKLIFALLTLmQEQRELYEAARV^QTSS 

GRRLKEQQEV AAAVIQRC YRK YKQLTWIAl^FA 

LYKKMTQAAILIQSKF^YYEQKRFmSRRA^ 

LIQQHYRSYRRRPGPPHRTSA'TLPAJRJ^G^LTC 










1602 j 
A 

2 
E 
\ 


^GmiOTSIAQSAGLSuiWsSGP^ 
iPIAFDGSRMSKEEDSIWFRPTLLODSGLYAP^ 
^TYCMKVSISLTVGENDTGLCYNS^Y^^ 

XSKSKEISCPJDIEDFLLPTREPEILWY^CRTXT 
J^Sn^nxiREVIlEDDIGNYTCELSSGF 

^VRRTTELTVTAPLTDKPPKLLYPMESKLTIOKT 
)LGDSANLTCRAFFGYSf}r>VfiPT r^gg^ 
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SEQ n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanlne OCysteine, D=Aspartic Acid, 
E=GI atomic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
I=IsoIeudne, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=GIutamine, R°Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, ^possible nodcotide deletion, 
V=possible oudeotide insertion 










DLDENRVWESDI\KE.KEHLGEQEVSISLIVDSVEE 

GDLGNYSCYVENGNGRJIHASVLLHKRELMYTV 

EIAGGLGAILLLLVCLVTT^CYKIEIMLFYRNHF 

GAEELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKLFBPDRDLIPTGTYI 

EDVARCVIXJSKRLIIVMTPNYVVRRGWSIFELET 

RLRNMLVTGEIKVILIECSELRGIMNYQEVEALK 

HTIKLLWIKWHGPKa^NSKFWKRLQYEMPF 

KRffiPITHEQALDVSEQGPFGELQTVSAISMAAAT 

STALATAHPDLRSTFHNTYHSQMRQKHYYRSYE 

YDVPPTGTLPLTSIGNQHTYCNIPMTLINGQRPQT 

KSSREQNPDEAHTNSAILPLLPRETSISSVIW 


3439 


A 


251 


2037 


GPGNSSILIGGGHLFLIRSCLNLLLLNSKENTEHT 

MAKKVAVIGAGVSGLSSIKCCVDEDLEPTCFERS 

DDIGGLWKFTERGSSLSVMIWPLALSLLRHGGFC 

YSDFPFHEDYPNFMNHEKFWDYLQEFAEHFDLL 

KYIQFXTTVCGITKRPDFSETGQWDVVTETEGKQ 

NRAVFDAVMVCTGHFLNPHLPLEAFPGIHKFKG 

QILHSQEYKJPEGFQGKRVLVIGLGNTGGDIAVEL 

SRTAAQVLLSTRTGTWVLGRSSDWGYPYNMMV 

TRRCCSFIAQVLPSRFLNWIQERKLNKRFNHEDY 

GLSITKGKKAKFIVNDELPNCILCGATTMKTSVIE 

FTETSAVFEDGTVEENIDVVIFTTGYTFSFPFFEEP 

LKSLCTKKIFLYKQVFPLNLERATLAIIGLIGLKGS 

ILSGTELQARWVTRVFKGLCKRPASQKLMMEAT 

EKEQLIKRGVFKDTSKDKFDYIAYMDDIAACIGT 

KPSIPLLFLKDPRLAWEVFFGPCTPYQYRVLMGPG 

KWDGARNAILTQWDRTLKPLKTRIVPDSSKAWP 

SM\SHYLKAWGAPVLLASLLLICK\SSLFLKLVRD 

KLQDRMSPYLVSLWRG 


3440 


A 


1 


3533 


IMPCGSSRLLRGCWTHPNEPVSDLSYFDCIESVM 

ENSKVLGESMAGISQNAKTGDLPAFGECVGIASK 

ALCGLTEAAAQAAYLVGEFDPNSQAGHQGLVDP 

IQFARANQAIQMACQNLVDPGSSPSQVLSAATIV 

AKHTSALCNACRIASSKTANPVAKRHFVQSAKE 

VANSTANLVKTIKALDGDFSEDNRNKCRIATAPL 

IEAVENLTAFASNPEFVSIPAQISSEGSQAQEPILV 

SAKPMLESSSYLIRTARSLAINPKDPPTWSVLAG 

HSHTVSDSIKSLITSIRDKAPGQRECDYSIDGINRC 

IRDIEQASLAAVSQSLATRDDISVEALQEQLTSVV 

QEIGHLIDPIATAARGEAAQLGHKGTQLASYFEP 

LILAAVGVASKDLDHQQQMTVLDQTKTLAESAL 

QMLYAAKEGGGNPKAQHTHDAITEAAQLMKEA 

VDDIMVTLNEAASEVGLVGGMVDAIAEAMSKL 

DEGTPPEPKGTFVDYQTTWKYSKAIAVTAQEM 

MTKSVTNPEELGGLASQMTSDYGHLAFQGQMA 

AATAEPEEIGFQIRTRVQDLGHGCIFLVQKAGXAL 

QVCPTDSYTKRELIECARAVTEKVSLVLSALQAG 

NKGTQACITAATAVSGIIADLDTTIMFATAGTLN 

TPDKLAQAAQSSAATITQLAEVVKLGAASLGSD 

DPETQWLINAIKDVAKALSDLISATKGAASKPV 

DDPSMYQLKGAAKWVHWTSLLKTVKAVEDE 

ATRGTRALEATIECIKQELTVFQSKDVPEKTSSPE 

ESIRMTKGITMATAKAVAAGNSCROEDVIATAN 
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nucleotide 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 



acid residue of j peptide 
peptide | sequence 



sequence 



3441 



1584 



3442 



160 



822 



3443 



1373 



3444 



566 



1718 



Amino acid sequence (A-Alanine ^Cysteine, D=Aspartk Acid ~ 
E>~GIutamic Add, F=Phenylalanine, G==Glycine, IMDstiffinej 
Wsoleuciue, K-Lysine, L=Leucme, M-Methionine, 
N-Asparagine, P-Proline, Q=G!utamine, R-Arginine, Serine. 
Threonine, ^Valine, W-Tryptophan, Y^yJR 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possibIe nucleotide insertion ««epon, 



LSRkA V SDMLl'ACKQASFHPD V SDE VRTRALRF 

KRVAGAVTELIQAAEAMKGTEWVDPEDPTVIAE 

TOLLGAAASIEAAAKKLEQLKPRAKPKQADETL 

DFEEQILEAAKSIAAATSALVKSASAAQRELVAO 

LCEAANASVQGHASEEKLISSAKQVAASTAOLL 

VACKVKADQDSEAMRRLQAAGNAVKRASDNL 

VRAAQKAAFGKADDDDVVVKTKFVGGIAOIIAA 

QEEMLKKERELEEARKKLAQIRQQQYKFLPTEL 
REDEG 



^^ GVRGAKAMA1 ' V Q EKA AALNLSALHS 
PAHRPPGFSVAQKPFGATYVWSSIINTLOTOVEV 
KKRRHRLKRHNDCFVGSEAVDVIFSHLIONKYF 
GDVDIPRAKVVRVCQALMDYKVFEAVPTKVFG 
KDKKPTFEDSSCSLYRFTTIPNQDSQLGKENKLY 
SPARYADALFKSSDIRSASLEDLWENLSLKPANS 
PHVNISTTLSPQVINEVWQEETIGRLLQLVDLPLL 
^^9 QEAW ^ PF ^Q ST MVNSSNYLDRGIL 
KAYSDSQEDEWLSAAIDCLEYLPDQMWEISRSF 
PEQPDRTDLVKELLFDAIGRYYSSREPLLNHLSD 
VHNGIAELLVNGKTE1ALEATQLLLKLLDFQNRE 
EFRRLLYFMAVAANPSEFKLQKESDNRMVVKRJ 
FSKArVDNKNLSKGKTDLLVLFLVMDHOKDVFKJ 
PGTL\HKIVS\VK\LMAIQNGRDPNRDAGYIYCORl 
DQRDYSNITEKTTIDELLYLLKTLDEDSKLSAi^ 
KKfOLLGQFYKCHPDIFIEHFGD 



SPASGHCRLNGAA VAMFGCLVAGRLVQTAAOO " 
VAEDKFVFDLPDYESINHWVFMLGITPFPEGMG 
GSVYFSYPDSNGMPVWQLLGFVTNGKPSAIFKIS 
GLKSGEGSQHPFGAMNIVRTPSVAQIGISVELLDS 
MAQQTPVGNAAVSSVDSFTQFTQKMLDNFYNF 

ASSFAVSQA^PDDTQ/RPSEMFIPANWLKWYENF 
QRRTSTEPSLLENIIWDGNF 



SWHVRRRWLEAl'MAGGMKVAVSPAVGPGPWG" 

SGVGGGGTVRLLLILSGCLVYGTAETDVNWML 

QESQVCEKRASQQFCYTNVLIPQWHDIWTRIOIR 

VNSSRLVRVTQVENEEKLKELEQFSIWNFFSSFL 

KEKLNDTYVNVGLYSTKTCLKVEIIEKDTKYSVI 

VIRRFDPKLFLVFLLGLMLFFCGDLLSRSOIFYYS 

TGMTVGIVASL\LIIIFILSKFMPKKSPIYVILVGGW 

SFSLYLIQLVFKNLQEIWRCYWQYLLSYVLTVGF 

MSFAVCYKYGPLENERSINLLTWTLQLMGLCFM 

YSGrQIPHIALAiniALCTKNLEHPIQWLYITCRKV 

CKGAEKPVPPRLLTEEEYRIQGEVETRKALEELR 

EFCNSPDCSAWKTVSRIQSPKRFADFVEGSSHLT 

PNEVSVHEQEYGLGSIIAQDEIYEEASSEEEDSYS 
RCPAJTQNNFLT 



KULliKrcCAMEESDSEKTTEKENLGPRMDPPLG ~ 

EPG\GSLGWVLPOTAMKKKVLLMGKSGSGKTS 

MRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELE^MHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSrFRTSTW 
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SEQDO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A*=Alanine OCysteine, D=Aspartie Add, 
E^GIutamle Add, ^Phenylalanine, OGlyrine, H-Histidine, 
I=Iso!eucine, K=Lysine, L^Leudne, M=Methlonine, 
N^Asparagine, P=Proline, Q=Gtutamine, RpArginine, S=$erine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrostne, 
X=Unknown, *= a Stop codon, /=possible nudeotide deletion, 
\=possible nudeotide insertion 










DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 
ADEVLLFERATFLV1SHYQCKEQRDAHRFEKISNI 
IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 
TYVMVVMSDPSlPSAATLINniNARKHFEKLERV 
DGPKQCLLMR j 


3445 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDMFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAlLQNSPDAKffCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQUPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3446 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPGNGSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSHFAKVIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3447 


A 


1 


2930 


VLLGPLWDKLSTADHPVIVTMASKRKSTTPCMIP 

VKTVVLQDASMEAQPAETLPEGPQQDLPPEASA 

ASSEAAQNPSSTDGSTLANGHRSTLDGYLYSCK 

YCDFRSHDMTQFVGHMNSEHTDFNKDPTFVCSG 

CSFLAKTPEGLSLHNATCHSGEASFVWNVAKPD 

NHWVEQSDPESTSTPDLAGEPSAEGADGQAEIIIT 

KTPIMKIMKGKAEAKKIHTLKENVPSQPVGEALP 

KLSTGEMEVREGDHSFINGAVPVRQASASSAKN 

PHAANGPLIGTVPVLPAGIAQFLSLQQQPPVHAQ 

HHVHQPLPTAKALPKVMIPLSSIPTYSAAMDSNS 

FLKNSFHKFPYPTKAELCYLTVVTKYPEEQLKTW 

FTAQRIXQGISWSPEEIEDARKKMFNTVIQSVPQ 

PTITVLNTPLVASAGNVQHLIQAALPGHWGQPE 

GTGGGLLVTQPLMANGLQATSSPLPLTVTSVPK 

QPGVAPINTVCSNTTSAVKVVNAAQSLLTACPSI 

TSQAFLDASIYKNKKSHEQLSALKGSFCRNQFPG 

QSEVEHLTKVTGLSTREVRKWFSDRRYHCRNLK 

GSRAMIPGDHRSIIIDSVPEVSFSPSSKVPEVTCIPT 

TATLATHPSAKRQSWHQTPDFTPTKYKERAPEQ 

LRALESSFAQNPLPLDEELDRLRSETKMTRREIDS 

WPQPPPVlfVMABRTW A 1713X1 A Cnnt?I?T7 A AXITVOr* 
W r oJCtXvxvrwfw V IN ACE I JSJVrVCdlN /^^^CroDC-A A"' Jrivj 

GEEDLASELRVSGENGSLEMPSSHILAERKVSPK 

IM.KmR\TTEANGRNEIPGLGACDPEDDESNKLA 

EQLPGKVSCKKTAQQRHLLRQLFVQTQWPSNQD 

YDSIMAQTGLPRPEWRWFGDSRYALKNGQLK 

WYEDYKRGNFPPGLLVIAPGNRELLQDYYMTHK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue oi 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residup n 
* peptide 
sequence 


glutamic Acid, F=PhenyIaIanine, G=Glycint H=Histidine 
Msoleacine, K=Lysi«e, D=Leudne, M=MetWoni«, ' 
l^Asparapoe, ^Proline, Q=Glutamine, R=A (I i„Ine ) S=Serioe. 
r ESSE? '"^.in* W-T-yptophan, Y=Ty?• siII ^ eri,,e, 


3448 


A 






^m^^ SEDQGPGTGELTAVHKGM GDTYSE 
- VSENSESWEPRVPEASSEPFDVTSSPQAfiRni PTn 




A 


2 


1324 " 


G ^il^ QR ^ NPYADYN KSLAEGYFDAAG 
^EFSQRLTmiRELLQQMERGLKSADPRDGT 
GYTGWAGIAVLYLHLYDWGDPAYLQLAHGW 

kqslncltkrsitt^gdagplavaavlySSvw 

^KQAEDCITRLIHLNKIDPHAPNEMLYGWGW 

ALLFVNKNFGVEKIPQSHIQQICETILTSGENLAR 

KRNFTAKSPLMYEWYQEYWGAAHGLAG^ 

YPPCIGDNRDLLVHWCHGAPGVIYMlJlQAYKVF 
^l^t Y Se AD ^ W0YGL ™YGLCY\ 
GSAGNAYAFLTLYNLTQDMKYLYRACKFAEWC 


(3449 
I 3450 




3 


2389 


^,TI GAAUJ>t>SkAUPSDPPA MGiJEDDDESCAV 

ELRITEANLTGHEEKVSVENFELLKVLGTGAYGK 

V^VRKACKSHDAGKLYAMKVLR^V^ 

TQEHTRTERSVLELWQAPFLVTXHYAFQTDAIQ, 

miLDWSGGEMFTHLYQRQYFKEAEVRWG^ 

IVLALEHLHKLGrrYRDL^F^VLLDSEGfflVLTD 

FGLSKEFLTCEKERTFSFCGTffiYMAP^RSKTGH 

VSRRILKCSPPFPPRIGPVAQDLLQRLLCKDPK^R 

lgagpqgaqevr^ffqgldwalaSS 

FRPQIRSELDVGVNFAEEFTRLEPVYSPPGWPPG 
DPRffQGYSFVAPSILFDHNNAVMTDGLE^GAG 
DRPGRAAVARSAMMQDSPFFQQYELDLREPALG 

EVAALRLCQSHPNWNLHEVHHDQLHTYLVLEL 

ffiEAGWHRDLKPENILYADDTPGAPVKnDFGS 

SPPJJIPQSPGVPMQTPSFILQYAAPELLAOOGYD 

KCDLWSLGVILY\MMLSGQAPFG.GASGQGG^S^ 

QAAEIMCKIREGRFSLDGEAWQGVSEEAKELVR 

GLLT^PAKRLKLEGLRGSSWLQDGSAIISSPPLR 

ipdvlksgpaviisglnatiWnrgkregfflk 

sas mospApANpoR 




A 


201 


1705 

i 

i 
( 

i 

. i 


vpelpgfyfdpekkryfrllpghnncnpltkesir 

K5QLGFLNVTNYCHLAHELRLSCMERKKVOIRS 

^psalasdrfnliladtnsdrlftvndvtvggs 

WCFSTGLSRR^Ll^TGHRQSFGTOSDVLA 
3QFALMAPLLFNGCRSGEIFAIDLRCGNQGKGW 
^^S^VRILQDEQYLMASDMAGKK 
J ^v?^^ Q ^ GHVNEYAYLPLH VHEEEGI 
.VAVGQDCYTOIWSLHDARLLRTrPSPYPASKAc! 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A B Alanine OCysteine, D^Aspartic Acid, 
&=Ghitamie Arid Ft=Ph*nvIalflnln* f2=r*KrrSn* D-meitii: H . 

i^uiuuiuiil huu, » uuljUUuluQC| V* = v»iyClDe^ H~xuSuQXD6, 

I=Isoleucine, K= Lysine, L= Leucine, M=Methlonine, 
ISNAsparagine, P=ProJine, Q=GIotamiue, R»Arginine, Serine, 
T=Threonlne, V=Valine, W«Tryptopban, Y=Tyrosine, 
X=Unknown t *«Stop codon, /^-possible nucleotide deletion, 
V*=possible nucleotide insertion 










IPSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 


3451 


A 


19 


6033 


LLSAMLSHGAGLALWT1 % LSLLQTGLAEPERCNFT 

LAESKASSHSVSIQWRILGSPCNFSLIYSSDTLGA 

ALCPTFRIDNTTYGCNLQDLQAGTIYNFKIISLDE 

ERTVVLQTDPLPPARFGVSKEKTTSTGLHVWWT 

PSSGKVTSYEVQLFDENNQKIQGVQIQESTSWNE 

YTFIT^TAGSKYNIAITAVSGGKRSFSVYTNGST 

VPSPVKDIGISTKANSLLISWSHGSGNVERYRLM 

LMDKGILVHGGVVDKHATSYAFHGLSPGYLYNL 

TVMTEAAGLQNYRWKLVRTAPMEVSNLKVTND 

GSLTSLKVKWQRPPG\NVDSYNITLSHKGTIKESR 

VLAPWITVETHFKELVPGRLYXQVTCSAVSLGELS 

AQKM\AVGRTFPDKVANLEANNNGRMRSLVVS 

WSPPAGDWEQYRILLFNDSVVLLNITVGKEETQ 

YVMDGTGLVPGRQYEVEVIVESGNLKNSERCQG 

RTVPLAVLQLRVKHANETSLSIMWQTPVAEWEK 

YI ISL ADRDLLLIHKSLSKDAKEFTFTDL VPGRK Y 

MATVTSISGDLKNSSSVKGRTVPAQVTDLHVAN 

QGMTSSLFTNWTQAQGDVEFYQVLLIHENVVIK 

NESISSETSRYSFHSLKSGSLYSVWTTVSGGISSR 

QVVVEGRTVPSSVSGVTVNNSGRNDYLSVSWLL 

APGDVDNYEVTLSHDGKWQSLVIAKSVRECSF 

SSLTPGRLYTVTITTRSGKYENHSFSQERTVPDKV 

QGVSVSNSARSDYLRVSWVHATGDFDHYEVTIK 

NK>n^IQTKSIPKSENECVFVQLVPGRLYSVTVT 

TKSGQYEANEQGNGRTIPEPVKDLTLRNRSTEDL 

HVTWSGANGDVDQYEIQLLFNDMKVFPPFHLVN 

TATEYRFTSLTPGRQYKILVLTISGDVQQSAFffiG 

FTVPSAVKlsnHISPNGATDSLTVNWTPGGGDVDS 

YTVSAFRHSQKVDSQTIPKHVFEHTFHRLEAGEQ 

YQIM1ASVSGSLKNQINVVGRTVPASVQGVIADN 

AYSSYSLIVSWQKAAGVAERYDILLLTENGILLR 

NTSEPATTKQHKFEDLTPGKKYKIQILTVSGGLFS 

KEAQTEGRTVPAAVTDLRITENSTRHLSFRWTAS 

EGELSWYNIFLYNPDGNLQERAQVDPLVQSFSFQ 

NLLQGRMYKMVIVTHSGELSNESFEFGRTVPASV 

SHLRGSNRNTTDSLWFNWSPASGDFDFYELBLYN 

PNGTKKEbWKDKDLTEWRFQGL VPGRK YVLW 

VVTHSGDLSNKVTAESRTAPSPPSLMSFADIANT 

SLMTWKGPPDWTDYNDFELQWLPRDALTVFNP 

YNNRKSEGRIVYGLRPGRSYQFNVKTVSGDSWK 

TYSKPIFGSVRTKPDKIQNLHCRPQNSTAIACSWI 

PPDSDFDGYSIECRKMDTQEVEFSRKLEKEKSLL 

NIMMLVPHKRYLVSIKVQSAGMTSEVVEDSTIT 

MmRPPPPPPHIRVNEKDVLISK5SINFTVNCSWFS 

DTNGAVKYFIWVREADGSDELKPEQQHPLPSY 

LEYRHNASIRVYQTNYFASKCAENPNSNSKSFNI 

KLGAEMESLGGKCDPTQQKFCDGPLKPHTAYRI 

SIRAFTQLFDEDLKEFTKPLYSDTFFSLPITTESEP 

Lr u Al bu V J> AOLr LIuML VA W ALLICRQK VSHG 

RERPSARl^IRRDRPLSVHLNLGQKGNRKTSCPIK 

INQFEGHFMKLQADSNYLLSKEYEELKDVGRNQ 

SCDIALLPENRGKNRYNNILPYDATRVKLSNVDD 

DPCSDYINASYIPGNOTRREY1VTQGPLPGTKDDF 

WKMVWEQ>TVnmWMWQCVEKGRVKCDHW 
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SEQXD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine. D=Asoartic Acid 
E=Glataraic Acid, F=OPhenylalanine, G=Glycine, H=Histidine, 
T-Isoleudoe, K-Lysine, L^Leudne, M=Methionine, 
N-Asparagine, P-Prolioe, Q=Glutamine, R=Arginine, S=Serine, 
T-Tbreonine, V-Vaiine, W=Tryptophan, Y=Tyrosine, 
X-Unknowu, *=Stop codon, /=possib!e nudeotide deletion, 
^possible nudeotide insertion 










P ADQDSLYYGDLILQMLSHS VLPKWTIREFKICGE 

EQLDAHRLERHFHYTVWPDHGVPETTQSLIQFVR 

TVRDYINRSPGAGPTVVHCSAGVGRTGTFIALDR 

ILQQLDSKDSVDIYGAAAHDLRLHRVHMVQTEC 

QYVYLHQCVRDVLRARKLRSEQENPLFPIYENV 

NPEYHRDPVYSRH 


3452 


A 


63 


1073 


FFRSSSDNGSPIRQYE^HSTPAHQGPVMGLEGKS/ 
ARNSQLRIVLVGKTGAGKSATGNSILGRKVFHSG 
TAAKSITKKCEKRSSSWKETELVVVDTPGEFDTE 
v rLvsxc j orwciiis^ii_L, I orurrlALLL V VPLGRYTEE 

EP1KATEKJLKMFGERARSFMILIFTRKDDLGDTN 

LHDYLREAPEDIQDLMDIFGDRYCALNNKATGA 

EQEAQRAQLLGLIQRVVRENKEGCYTNRMYQR 

AEEEIQKQTQAMQELHRVELEREKARIREEYEEK 

IRKLEDKVEQEKRKKQMEKKLAEQEAHYAVRQ 

QRARTEVESKDGELELIMTALQIASFILLRLFAED 


3453 


A 


2674 


514 


GPITFLKKKAJ<US4KDMPLRJHVLLGL^ 

DKKVDCPRLCTCEIRPWITPRSIYMEASTVIX^D 

LGLLTFPARLPANTQILLLQTNNIAKDEYSTDFPV 

NLTGLDLSQNNLSSVTNINGKKMPQLLSVYLEEN 

KLTELPEKCLSELSNLQELYINHNLLSTISPGAFIG 

LHNLLRLHLNSNRLQMINSKWFDALPNLEILMIG 

ENPIIRIKDMNrTCPLINI^SLVIAGINLTEIPDNAL 

VGLENLESISFYDNRLIKVPHVALQKWNLKFLD 

LNKNPINRIRRGDFSNMLHLKELGINNMPELISID 

SLAVDNLPDLRKBEATNNPRLSYIHPNAFFRLPKL 

ESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 

DCVIRWMNMNKTNIRFMEPDSLFCVDPPEFQGQ 

NVRQVHFRDMMEICLPLIAPESFPSNLNVEAGSY 

VSFHCRATA\EPQPEIYWITPSGQKLLPNT\LTDKF 

x vnatiuiL,uiN(jV TPKEGGLYTCIATNLVGADLK 

SVMKVDGSrTQDNNGSLNIKIRDIQANSVLVSW 

KASSKILKSSVKWTAFVKTENSHAAQSARIPSDV 

KVYNLTHLNPSTEYKICIDIPTTYQKNRKKCVNVT 

TKGLHPDQKEYEKNmTTLMACLGGLLGnGVIC 

LISCLSPEMNCDGGHSYVRNYLQKPTFALGELYP 

PLINLWEAGKEKSTSLKVKATVIGLPTNMS 


3454 


A 


"1844 


244 


ERYLFATYVAPSATLDIGLQQEKKJCEIYMKIQPP 

FEDLFDTAEEYILLLLLEPWTKMVKSDQIAYKKV 

ELVEETRQLDSTYFRKLQALHKETFSKBLAEDTTC 

EIGTGILSLSNVSKRTEYWDNVPAEYKHFKFSDL 

LNNKLEFEHFRQFLETHSSSMDLMCWTDffiQFRR 

ITYRDRNQRKAKSIYIKNKYLNKKYFFGPNSPAS 

LYQQNQVMHLSGGWGKILHEQLDAPVLVEIQK 

HVQNRLENVWLPLFLASEQFAARQKIKVQMKDI 

AEELLLQKAEKKIGVWKPVESKWISSSCKIIAFRK 

/vL»LriNr v loK^r^KFYALKGDLLENGLLFWQEVQ 

KYKDLCHSHCDESVIQKKITTIINCFINSSIPPALQI 

DIPVEQAQKIIEHRKELGPYWREAQMTOLGVMF 

KFWPQFCEFRKNLTDENIMSVLERRQEYNKQKK 

KLAVL/QNDEKSGKDGIKQYANTSVPAIKTALLS 

DSrXGLQPYGRQPTWCYSKYIEALEQERILLKIQE 

ELEKASCLQACNLSQILRLALQLCL 


3455 


A 


228 f 


3330 


APTAQAMMSFGGADALLGAPFAPLHGGGSLHY 
ALARKGGAGGTRSAAGSSSGFHSWTRTSVSSVS 
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SEQ1D 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A»Alanine OCysteine, D=Aspartie Acid, 

fc=4"2liifomir Arid Fc=Phi»nvlaln nin» {~l=nhv*tn» Lt=Ule*ZAl**-. 

I=Isoleucine, K^Lysine, L»Leucine, M=Methionine, 
N^Asparaglne, P=ProlIne, Q=Glutamine, R«Arglnine, S=Serine, 
T»Threonine, V-Valine, W-Tryptophan, Y=Tyrosioe, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possib!e nucleotide insertion 










ASPSRFRGAGAASSTDSLDTLSNGPEGCMVAVA 

TSRSEKEQLQALNDRFAGYTOKVRQLEAHNRSLE 

GEAAALRQQQAGRSAMGELYEREVREMRGAVL 

RLGAARGQLRLEQEHLLEDIAHVRQRLDDEARQ 

REEAEAAARALARFAQEAEAARVDLQKKAQAL 

QEECGYLRRHHQEEVGELLGQIQGSGAAQAQM 

QAETRDALKCDVTSALREIRAQLEGHAVQSTLQ 

SEEWFRVRLDRLSEAAKVNTDAMRSAQEEITEY 

RRQLQARTTELEALKSTKDSLERQRSELEDRHQA 

DIASYQEAIQQLDAELRNTKWEMAAQLREYQDL 

LNVKMALDIEIAAYRKLLEGEECRIGFGPIPFSLP 

EGLPKBPSVSTHDCVKSEEKIKWEKSEKETVIVEE 

QTEETQVTEEVTEEEDKEAKEEEGKEEEGGEEEE 

AEGGEEETKSPPAEEAASPEKEAKSPVKEEAKSP 

AEAKSPEKEEAKSPAEVKSPEKAKSPAKEEAKSP 

PEVAKSPEKDGKQNFQAEVKSPEKAKSPAKEEAK 

SPAEAKSPEKAKSPVKEEAKSPAEAKSPVKEEAK 

SPAEVKSPEKAKSPTKEEVAKSPEKAKSPEKAKSP 

EKEEAKSPEKAKSPVKAEAKSPEKAKSPVKAEA 

KSPEKAKSPVKEEAKSPEKAKSPVKEEAKSPEKA 

KSPVKEEAKTPEKAKSPVKEEAKSPEKAKSPEKA 

KTLD VKSPEAKTPAKEE ARSPA DKFPEKAKSPVK 

EEVKSPEKAKSPLKEDAKAPEKEIPKKEEVKSPV 

KEEEKPQEVKVKEPPKKAEEEKAPATPKTEEKK 

DSKKEEAPKKEAPKPKVEEKKEPAVEKPKESKV 

EAKKEEAEDKKKVPTPEKEAPAKVEVKEDAKPK 

EKTEVAKKEPDDAKAKEPSKPAEKKEAAPEKKD 

TKEEKAKKPEEKPKTEAKAKEDDKTLSKEPSKP 

KAEKAEKSSSTDQKDSKPPEKATEDKAAKGK 


3456 


A 


258 


1463 


YLSFIPGHASKSAPMNGHCFAENGPSQKSSLPPLL 

IPPSE^GPHEEDQVVCGFKKLTVNGVCASTPPL 

TPIKNSPSLFPCAPLCERGSRPLPPLPISEALSLDDT 

DCEVEFLTSSDTDFLLEDSTLSDFKYDVPG\RRSF 

RGCGQINYAYFDTPAVSAADLSYVSDQNG\GVP 

DPNPPPPQTHRRLRRSHSGPAGSFNKPAIRISNCCI 

HRASPNSDEDKPEVPPRVPIPPRPVKPDYRRWSA 

EVTSSTYSDEDRPPKVPPREPLSPSNSRTPSPKSLP 

SYLNGVMPPTQSFAPDPKYVSSKALQRQNSEGS 

ASKVPCILPIIENGKKVSSTHYYLLPERPPYLDKY 

EKFFREAKKKNGGAQIQPLPADCGISSATEKPDS 

KTKMDLGGHVKRKHLSYVGTP 


3457 


A 


2 


4869 


FILSSSSSASSEHFHHHYSFGNWWPGSFKGHRMS 

LPFYQRCHQHYDLSYRNKDVRSTVSHYQREKKR 

SAVYTQGSTAYSSRSSAAHRRESEAFRRASASSS ! 

QQQASQHALSSEVSRKAASAYDYGSSHGLTDSS 

LLLDDYSSKLSPKPKRAKHSLLSGEEKENLPSDY 

MVPIFSGRQKHVSGITDTEEERIKEAAAYIAQRNL 

LASEEGITTPKQSTASKQTTASKQSTASKQSTASK 

QSTASRQSTASRQSVVSKQATSALQQEETSEKKS 

RKWIRGKAERLSLRKTLEETETYHAKLNEDHLL 

HAPEFIIKPRSHTVWEKENVKLHCSIAGWPEPRV 

TWYKNQVPIKVFIANPGKYIIESRYGMHTLE1NAC 

DFEDTAQYRASAMNVKGELSAYASATVVKRYKG 

EFDETRFHAGASTMPLSFGVTPYGYASRFEIHFD 

DKFDVSFGREGETMSLGCRWITPEIKHFQPEIQ | 
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1 SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Ammo acid sequence (A-Alanine OCysteine, D^Aspartic Add, 1 
^Glutamic Acid, ^Phenylalanine, G^GIycine, H-HUtidine. 
Msoleucine, K-Lysine, l^Leudne, Methionine, 
N-Asparagine, P^ProIine, Q=Glutamine, R«Arginine, S=Scrine. 
T-Threonine, V^Valine, W-Tryptophan, Y=Tyrosiue, 
A-Unknown, *=Stop codon, /=possib!e nudeotide deletion 
V=possible nudeotide insertion ' \ 










WYRNGVPLSPSKWVQTLWSGHRATLTFSHLhSCEl 

DEGLYTIRVRMGEYYEQYSAYVFVRDADAEIEG 

APAAPLDVKCLEANKDYIHSWKQPAVDGGSPIL 

GYFIDKCEVGTDSWSQCNDTPVKFARFPVTGLIE 

GRSYIFRVRAVNKMGIGFPSRVSEPVAALDPAEK 

ARLKS/PPLSTLDWTVVIVTEEEPSEGIVPGPPTDLS 

VTEATRSYWLSWKPPGQRGHEGIMYFVEKCEA 

GTENWQRVNTELPVKSPRFALFDLAEGKSYCFR 

VRCSNSAGVGEPSEATEVTWGDKLDIPKAPGKI 

IPSRNTDTSWVSWEESKDAKELVGYYIEANVA 

GSGKWEPCNNNPVKTHRFTCHGLVTGQSYIFRV 

RAVNAAGLSEYSQDSEAIEVKAAIAPPSPPCDITC 

LESFRDSMVLGWKQPDKIGGAEITGYYVNYREV 

mGWGKWREANVKAVSEEAYKISNLKENMVY 

QFQVAAMNMAGLGAPSAVSECFKCEEW1TAVP 

GPPHSLKCSEVRKDSLVLQWKPPVHSGRTPVTG 

YFVDLKEAKAKEDQWRGLNEAAIKNVYLKVRG 

LKEGVSYVFRVRAINQAGVGKPSDLAGPVVAET 

RPGTKEVWNVDDDGVISLNFECDKMTPKSEFS 

WSKDYVSTEDSPRLEVESKGNKTKMTFKDLGM 

DDLGIYSCDVTDTDGIASSYLIDEEELKRLLALSH 

EHKFPTVPVKSELAVEILEKGQVRRWMQAEKLS 

GNAKVNYIFNEKGIFEGPKYKMrnDRNTGIIEMF 

MEKLQDEDEGTYTFQLQDGKATNHSTVVLVGD 

VFKKLQKEAEFQRQEWIRXQGPHFVEYLSWEVT 

GEOm,LKCKVANIKKETHIVWYKDEREISVDE 

KHDFKDGICTLLITEFSKKDAGIYEVILKDDRGK 

DKSRLKLVDEAFKELMMEVCKKIALSATDLKIO 

STAEGIOLYSFVTYWPnT fvwwcuxr^P a m^nrv 
A v^ x 01 viii vxjlij^jv vm WoHNGSAIRYSD 1 

RVKTGVTGEQIWLQINEPTPNDKGKYVMELFDG 

KTGHQKTVDLSGQAYDEAYAEFQRLKQAAIAEK 

NRARVLGGLPDVVT1QEGKALNLTCNVWGDPPP 

EVSWLKNEKALASDDHCNLKFEAGRTAYFTING 

VSTADSGKYGLWKNKYGSETSDFTVSVFIPEEE 
ARMAALESLKGGKKAK 


3458 


A 


3963 


827 

] 
] 
] 

] 


lsksssdnntnilgrnvmstatoplmgaosfpnH 

TTPGTTSTVTMSTSSVTSSSNVATATTVLSVGOS 

LSNTLTTSLTSTSSESDTGQEAEYSLYDFLDSCRA 

STLLAELDDDEDLPEPDEEDDENEDDNQEDOEY 

EEVMILRRPSLQRRAGSRSDVTHHAVTSQLPQVP 

AGAGSRPIGEQEEEEYETKGGRRRTWDDDYVLK 

RQFSALVPAFDPRPGRTNVQQTTDLEIPPPGTPHS 

ELLEEVECTPSPRLALTLKVTGLGTTREVELPLTN 

FRSTTFYYVQKLLQLSCNGNVKSDKLRRIWEPTY 

TIMYREMKDSDKEKENGKMGCWSIEHVEQYLG 

TDELPKNDLITYLQKNADAAFLRHWKLTGTNKS 

IRKNRNCSQLIAAYWDLG\EHG1X\SGLNQGAIST 

LQSSDD^NLTKEQPQAKAGNGQNSCGVEDVLOL 

LRILYIVASDPYSRISQEDGDEQPQFTFPPDEFTS/ 

KKITTKILQQIEEPLALASGALPDWCEQLTSKCPF 

LIPFETRQLYFTCTAFGASRAIVWLQNRREATVE 

RTRTTSSVRRDDPGEFRVGRLKHERVKVPRGESL 

MEWAENVMQIHADRKSVLEVEFLGEEGTGLGPT 

LEFYALVAAEFQRTDLGAWLCDDNFPDDESRHV 

DLGGGLKPPGYYVQRSCGLFTAPFPQDSDELERI 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A~Atani oe OCystdne, D=Aspartlc Add, 

F^GIutnmie Acid F=Ph^nvln Inning f?s/?tv*in» H— ffictirfin* 

I=Isoleudne, K=Lyslne, L=Leudne, M-Methionine, 
N=Asparagine t P=Proline, Q=G!ntamioe, R«Arginine, S=*Serine, 
T=ThreonJne, V~ Valine, W-Tryptopban, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nudeotide insertion 










TKLFHFLGIFLAKCIQDNRLVDLPISKPFFKLMCM 

GDDCSNMSKLIYESRGDRDLHCTESQSEASTEEG 

HDSLSVGSFEEDSKSEFBLDPPKPKPPAWFNGILT 

WEDFELVNPHRARFLKEEKDLAIKRRQILSNKGL 

SEDEKNTKLQELVLKNPSGSGPPLSBEDLGLNFQF 

CPSSRIYGFTAVDLKPSGEDEMITMDNAEEYVDL 

MFDFCMHTGlQKQMEAFRDGFNKVFPMBKLSSF 

SHEEVQMILCGNQSPSWAAEDIINYTEPKLGYTR 

DSPGFLRFVRVLCGMSSDERKAFLQFTTGCSTLP 

PGGLANLHPRLTVVRKVDATDASYPSVNTCVHY 

LKLPEYSSEEMRERLLAATMEKGFHLN 


3459 


A 


88 


603 


SCGPRGLASLGLGFSGRCDDQNKGRSVDGPEAQA 

EACSGERTYQELLVNQNPIAQPLASRRLTRKLYK 

CIKKAVKQKQniRGVKEVQKFVl^GEKGIMVLA 

GDTLPIEVYCHLPVMCEDRNLPYVYIPSKTDLGA 

AAGSKRPTCVIMVKPHEEYQEAYDECLEEVQSL 

PLPL 


3460 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPEKLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDWAPKPPIEPEEEK 

TLKKDEENXDSBCAPPHELTEEEKQQILHSEEFLSFF 

DHSTR1VERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFFVDERYWSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NVVGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGP1TGIHCHAA 

VGAVDFSHLYVTSSFDWTVKLWTTBCNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 


3461 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGJ^AVGSRRGPIKLGMAKITQYDFPPREIVTYT 

KETQTPVMAQPBCEDEEEDDDWAPKPPBBPEEEK 

TLKKDEEN\DSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

Ob VY lACKHuaKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSroWTVKLWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRAVTHSGRE 

IAVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 
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SEQ ID 
NO: 



Method 



3462 



3463 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



2643 



198 



3146 



Ammo acid sequence (A-Alanine OCysteine, D=Aspartic Add " 
E=Glntamic Acid, ^Phenylalanine, G=Glycine, H-Histidine ' 
I-Isolcucine, KpLysine, ^Leucine, M=Methiomne, 
N-Asparagine, P=Proline, Q=Glutamioe, R=Arginine, S=Serine, 
Threonine, V=V a li n e, W ^Trypto P han,Y=Tyr;sine; 
X-Unknown, *=Stop codon, possible nucleotide deletion, 
^possible nucleotide insertion 



TAPtfSKiilHASAHASVARVLRNREIAQLKKEOR 
RQEFQIRALESQKRQQEMVLRRKTQEVSALRRL 
AKPMSERVAGRAGLKPPMLDSGAEVSASTTSSE 
AESGARSVSSIVRQWNRKINHFLGDHPAPTVNGT 
RPARKKFQKKGASQSFSKAARLKWQSLERRUDI 
VMQRMTIVNLEADMERLIKKREELFLLQEALRR 
KRERLQAESPEEEKGLQELAEEffiVLAANIDYIND 
GITDCQATrVQLEETKEELDSTOTSWISSCSLAE 
ARLLLDNFLKASIDKGLQVAQKEAQIRLLEGRLR 
QTDMAGSSQNHLLLDALREKAEAHPELQALIYN 
VQQENGYASTDEEISEFSEGSFSQSFTMKGSTSH 
DDFKFKSEPKLSAQMKAVSAECLGPPLDISTKNI 
TKSLASLVEIKEDGVGFSVRDPYYRDRVSRTVSL 
PTRGSTFPRQSRATETSPLTRRKSYDRGQPIRSTD 
VGFTPPSSPPTRPRNDRNVFSRLTSNQSQGSALD 
KSDDSDSSL\SEVLRGIISPVGGAKGARTAPLQCV 
SMAEGHTKPILCLDATDELLFTGSKDRSCKMWN 
LVTGQEIAALKGHPNNWSIKYCSHSGLVFSVST 
SYIKVWDIRDSAKCIRTLTSSGQVISGDACAATST 
RAITSAQGEHQINQIALSPSGTMLYAASGNAVRI 
WELSRFQPVGKLTGHIGPVMCLTVTQTASQHDL 
WTGSKDHYVKMFELGECVTGTIGPTHNFEPPH 
YDGIECLAIQGDILFSGSRDNGIKKWDLDQQELIO 
QIPNAHKDWVCALAFIPGRPMLLSACRAGVKV 
WNVDNFTPIGEKGHDSPINAICTNAKHIFTASSG 
CRVKVWNYVPGLTPCLPRRVLAIKG R ATTf P 

SCiEPRPEPGNMATCIGEKIEDFKVGNLLGKGSFA 

GVYRAESIHTGLEVAIKMIDKKAMYKAGMVOR 

VQNEVKIHCQLKHPSILELYNYFEDSNYVYLVLE 

MCHNGEMNRYLKl^RVKPFSENEARUFMHQIITG 

MLYLHSHGILHRDLTLSNLLLTRNMNIKIADFGL 

ATQLKMPHEKHYTLCGTPNYISPEIATRSAHGLE 

SDVWSLGCMFYTLLIGRPPFDTDTVKNTLNKVV 

LADYEMPTFLSIEAKDLIHQLLRRNPADRLSLSSV 

LDHPFMSRNSSTKSKDLGTVEDSIDSGHAHSTAI 

TASSSTSISGSLFDKRRLLIGQPLPNKMTVFPKNK 

SSTDFSSSGDGNSFYTQWGNQETSNSGRGRVIOD 

AEERPHSRYLRRAYSSDRSGTSNSQSQAKTYTM 

ERCHSAEMLSVSKRSGGGENEERYSPTDNNANIF 

NFFKEKTSSSSGSFERPDNNQALSNHLCPGKTPFP 

FADPTPQTETVQQWFGNLQINAHLRKTTEYDSIS 

PNRDFQGHPDLQKDTSKNAWTDTKVKBCNSDAS 

DNAHSVKQQNTMKYMTALHSKPEHQQECVFGS 

DPLSEQSKTRGMEPPWGYQNRTLRSITSPLVAHR 

LKPIRQKTKKAWSILDSEEVCVELVKEYASOEY 

VKEVLQISSDGNTmYYPNGG\RGFPLA\DRPPSP 

lADNISRXYSFVDNLPEKYWRKYQYASRFVQLVRS 

KSPKITYFTRYAKCILMENSPGADFEVWFYDGV 

KIHKTEDFIQVIEKTGKSYTLKSESEVNSLKEEIK 

MYMDHANEGHPJCLALESnSEEERKTOSAPFFPn 

IGRKPGSTSSPKALSPPPSVDSNYPTRDRASFNRM 

VMHSAASPTQAPILNPSMVTNEGLGLTTTASGTD 

ISSNSLKDCLPKSAQLLKSVFVKNVGWATQ\LTS 

GAVWVQFNDGSQLWQAGVSSISYTSPNGOXTTR 

\YGENEKLPDYKQKLQCLSSILLMFSNPTPNPH 
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SEQID 
NO: 


Method 


Predicted 

ocgianing 

nucleotide 

location 

corresponding 

to first amino 

flcid residue of 

peptide 

sequence 


Predicted end 
oucieonoc 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A»= Alanine C-Cysteine, D=>Aspartic Add, 
Ci=vrlntamlc Acid, r— Phenylalanine, <Z=Giycine, H=Hxstidine t 
I=*IsoIeucine, K^Lysine, L^Leudne, M=Metbionine, 
N«Asparagine, PHProlIne, Q=G lutamine, R=Arginine, S=Serine, 
T«Threouine, V=Valine, W^Tryptophan, Y-Tyrosine, 
X=Unknown, *«Stop codon, /"possible nucleotide deletion, 

\=rwvc«Shl» ntti*l#>/tftrf^ ine«Hinn 


3464 


A 


14 


348 


AVRTVSGTSLGPRSHSRSPGRCHCFSAVTFSSPRL 
AASBAPDPMEEWDVPQMKKEVESLKYQLAFQR 
EMASKTIPELLKWffiDGIPKDPFLNPDLMKNNPW 
VXEKGKCTIL 


3465 


A 


5537 


405 


VRKLDRERVGAWWRGAWARHPRQEAGEHAKR 

RKGHAETPRGRRKGRAGRSAAAVGELRPARRSL 

ETSRAAAAMAKDSPSPLGASPKKPGCSSPAAAV 

LENQRRELEKLRAELEAERAGWRAERRRFAARE 

RQLREEAERERRQLADRLRSKWEAQRSRELRQL 

QEEMQREREAEIRQLLRWKEAEQRQLQQLLHRE 

RDGWRQARELQRQLAEELVNRGHCSRPGASEV 

SAAQCRCRLQEVLAQLRWQTDGEQAARIRYLQ 

AALEVERQLFLKYILAHFRGHPALSGSPDPQAVH 

SLEEPLPQTSSGSCHAPKPACQLGSLDSLSAEVG 

VRSRSLGLVSSACSSSPDGLLSTHASSLDCFAPAC 

SRSLDSTRSLPKASKSEERPSSPDTSTPGSRRLSPP 

PSPLPPPPPPSAHRXLSNPRGGEGSESQPCEVLTPS 

PPGLGHHELIKLNWLLAKALWVLARRCYTLQEE 

NKQLRRAGCPYQADEKVKRLKVKRAELTGLAR 

RLADRARELQETNLRAVSAPIPGESCAGLELCQV 

FARQRARDLSEQASAPLAKDKQIEELRQECHLLQ 

ARVASGPCSDLHTGRGGPCTQWLNVRDLDRLQ 

RESQREVLRLQRQLMLQQGNGGAWPEAGGQSA 

TCEEVRRQMLALERELDQRRRECQELGAQAAPA 

RRRGEEAETQLQAALLKNAWLAEENGRLQAKT 

DWVRKVEAENSEVRGHLGRACQERDASGLIAEQ 

LLQQAARGQDRQQQLQRDPQKALCDLrDPSWKEI 

QALQCRPGHPPEQPWETSQMPESQVKGSRRPKF 

HARAEDYAVSQPNRDIQEKREASLEESPVALGES 

ASVPQVSETVPASQPLSKKTSSQSNSSSEGSMWA 

TVPSSPTLDRDTASEVDDLEPDSVSLALEMGGSA 

APAAPKLKIFMAQYNYNPFEGPNDHPEGELPLTA 

GDYIYIFGDMDEDGFYEGELEDGRRGLVPSNFVE 

QIPDSYIPGCLPAKSPDLGPSQLPAGQDEALEEDS 

LLSGKAQGVVDRGLCQMVRVGSKTEVATEILDT 

KTEACQLGLLQSMGKQGLSRPLLGTKGVLRMAP 

MQLHLQNVTATSANITWVYSSHRHPHVVYLDD 

REHALTPAGVSCYTFQGLCPGTHYRARVEVRLP 

RDLLQVYWGTMSSTVTFDTLLAGPPYPPLDVLV 

ERHASPGVLWSWLPVT1DSAGSSNGVQVTGYA 

VYADGLKVCEVADATAGSTLLEFSQLQVPLTWQ 

KVSVRTMSLCGESLDSVPAQBPEDFFMCHRWPET 

PPFSYTCGDPSTYRVTFPVCPQKLSLAPPSAKASP 

HNPGSCGEPQAKFLEAFFEEPPRRQSPVSNLGSE 

GECPSSGAGSQAQELAEAWEGCRKDLLFQKSPQ 

NHRPPSVSDQTGEKENCYQHMGTSKSPAPGF1HL 

RTECGPRKEPCQEBCAALERVLRQKQDAQGFTPP 

QLGASQQYASDFHNVLKEEQEALCLDLWGTERR 

EERREPEPHSRQGQALGVKRGCQLHEPSSALCPA 

PSAKVIKMPRGGPQQLGTGANTPARVFVALSDY 

NPLVMSANLKAAEEELVFQKRQLLRVWGSQDT 

HDFYLSECNRQVGNIPGRLVAEMEVGTEQTDRR 

WRSPAQGHLPSVAHLEDFQGLTIPQGSSLVLQGN 

SKRLPLWTPKIMIAALDYDPGDGQMGGQGKGRL 

ALRAGDWMVY\GPMDDQGFYYGELGGHRG\L 
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NO: 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
add residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=Alanine OCysteine, 0=Aspartic Acid 
E=Glutamic Acid, F=Phenylalanine, G=Glyclne, H=Histidine ' 
Msoleudne, K=Lysinc, L=Leucine, M=Metbionine, 
N-Asparagine, P=Proline, Q=Glulamine, R-Arginlne, S=Serinc, 
T-Threonine, V=Valine, W=Tryptopbau, Y-TVrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 



VPANLRIKMSSQGH 



1111 



3467 



2175 



MSKPPDLLLkLLRGAPRQRVCl'LFHGFKFTFFVSI 
MIYWHVVGEPKEKGQLYNLPAEEPCPTLTPPTPP 
SHGPTPGNEFFLETSDRTNPNFLFMCSVESAARTH 
PESHVLVLMKGLPGGNASLPRHLGISLLSCFPNV 
QMLPLDLRELFRDTPLADWYAAVQGRWEPYLL 
PVLSDASRIALMWKFGGIYLDTDFIVLKNLRNLT 
NVLGTQSRYVLNGAFLAFERRHEFMALCMRDFV 
DHYNGWIWGHQGPQLLTRVFKKWCSIRSLAESR 
ACRGVTTLPPEAFYPIPWQDWKKYFEDINPEELP 
RLLSATYAVHVWNKKSQGTRFEATSRALLAQLH 
ARYCPTTHE/DHENVLVKGPAGHLPNLLLMGHW 



MAKVILKQSKgCKNLLTCKVAQVCPVCGCLHC 
YFWWLSGLESRRPSSPL1DIKPEEFGVLSAKKEPIO 
PSVLRRTYNPDDYFRKFEPHLYSLDSNSDDVDSL 
TDEEELSKYQLGMLHFSTQYDLLHNHLTVRVffiA 
RDLPPP ISHDGSRQDMAHSNPYVKICLLPDQKNS 
KQTGVKRKTQKPVFEERYTFEIPFLEAQRRTLLL 
TWDFDKFSRHCV1GKVSVPLCEVDLVKGGHW 
WKAHDSQFSAPGLPADQQFFADLFSGLVLNPOL 
LGRVWFASQPASLPVGSLCIDFPRLDIVLRGEYG 
NLLEAKQQRLVEGEMLFIPARAANLPVNNKPVM 
LLSLVFAPTWLGLSFYDSRTTSLLHPARQIQLP\SL 
QRGEGEAMLS\ALTLFSRSPLEQNIIQPLVLSLLHL 
CGSVVNMPPGNSQPRGDFLYHSICTWVQDNYAO 
PLTRESVAQFFNITPNHLSKLFAQHGTMRFIEYVR 
WVRMAKARMILQKYHLSIHEVAQRCGFPDSDYF 
CRVFRRQFGMDYVDILQIHRWDYNTPIEETLEAL 
NDWKAGKARYIGASSMHASQFAQALELQKOH 
GWAQFVSMQDHYNLIYREEEREMLPLCYQEGV 
AVIPWSPLARGRLTRPWGETTARLVSDEVGKNL 
YKESDENDAQIAERLTGVSEELGATRAQVALAW 

LLSKPGIAAPIIGTSREEQLDELLNAVDITLKPEOI 
AELETPYKPHPWGFK 



3209 



ALPLPLPTLYPUMSRRKQRKJPQQLISDCEGPSASE 

NGDASEEDHPQVCAKCCAQFTOPTEFLAHQNAC 

STDPPVMVnGGQENPNNSSASSEPRPEGHNNPQ 

VMDTEHSNPPDSGSSVPTDPTWGPERRGEESSGH 

FLVAATGTAAGGGGGL1LASPKLGATPLPPESTP 

APPPPPPPPPPPGVGSGHLNIPLILEELRVLQQRQI 

HQMQMTEQICRQVLLLGSLGQTVGAPASPSELP 

GTGTASSTKPLLPLFSP1KPVQTSKTLASSSSSSSS 

SSGAETPKQAFFHLYHPLGSQHPFSAGGVGRSHK 

PTPAPSP ALPGSTDQLIASPHLAFPSTTGLLAAQC 

LGAARGLEATASPGLLKPKNGSGELSYGEVMGP 

LEKPGGRHKCRFCAKVFGSDSALQIHLRSHTGER 

PYKCNVCGNRFTTRGNLKVHFHRHREKYPHVO 

MNPHPVPEHLDYVITSSGLPYGMSVPPEKAEEEA 

ATPGGGVERKPLVASTTALSATESLTLLSTSAGT 

ATAPGLPAFNKJFVLMKAVEPKNKADENTPPGSE 

GSAISGVAESSTATRMQLSKLVTSLPSWALLTNH 

FKSTGSFPLPLCARALGVASPSETSKLQQLVEKID 

RQGAVAVTSAASGAPTTSAPAPSSSASSGPNQCV 

ICLRVLSCPRALRLHYGQHGGERPFKCKVCGRAF 

STRGNLRAHFVGHKASPAARAQNSCPICQKKFT 



347 



.WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A»Alanioe OCystcine, OAspartic Add, 
E^Glutamlc Add, ^Phenylalanine, G=Glydne, HHRBstidine, 
I~Isoteucine, K= Lysine, L^Leuclae, M=Methionine t 
N=Asparagine, P=ProIinc, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V«Valine, W«Tryptophan, Y=Tyrosine, 
XMUnknowo, *«*Stop codon, /^possible nucleotide deletion, 
V=possible nudeotide insertion 










NAVTLQQHVRMHLGGQDPNGGTALPEGGGAAQ 

ENGSEQSTVSGAGSFPQQQSQQPSPEEELSEEEEE 

EDEEEEEDVTDEDSLAGRGSESGGEKAISVRGDS 

EEASGAEEEVGTVAAAATAGKEMDSNEKTTQQS 

SLPPPPPPDSLDQPQPMEQGSSGVLGGKEEGGKP 

ERSSSPASALTPEGEATSVTLVEELSLQEAMRKEP 

GESSSRKACEVCGQAFPSQAAL\EEH\QKTHPKEG 

PUATCVFCRQGFLERATLKKHMLLAHHQVQPFA 

PHGPQNIAALSLVPGCSPSITSTGLSPFPRKDDPTI 

P 


3469 


A 

» 


3 


5664 


NLRPLSFALFLGDPNMANLEESFPRGGTRKIHKP 

EKAFQQSVEQDNLFDISTEEGSTKRKKSQKGPAK 

TKKLKEBKRESSKSAREKFEILSVESLCEGMRILG 

CVKEVNELELVISLPNGLQGFVQVTEICDAYTKK 

LNEQVTQEQPLKDLLHLPELFSPGMLVRCWSSL 

GITDRGKKSVKLSLNPKNVNRVLSAEALKPGML 

LTGTVSSLEDHGYLVDIGVDGTRAFLPLLKAQEY 

IRQKNKGAKLKVGQYLNCIVEKVKGNGGWSLS 

VGHSEVSTAIATEQQSWNLNNLLPGLVVKAQVQ 

KVTPFGLTLNFLTFFTGWDFMHLDPKKAGTYFS 

NQAVRACILCVHPRTRWHLSLRPIFLQPGRPLTR 

LSCQNLGAVLDDVPVQGFFKKAGATFRLKDGVL 

AYARLSHLSDSKNVFNPEAFKPGNTHKCRJIDYS 

QMDELALLSLRTSIffiAQYLRYHDIEPGAVVKGT 

VLTIKSYGMLVKVGEQMRGLVPPMHLADILMK 

NPEKKYHIGDEVKCRVLLCDPEAKKLMMTLKKT 

HESKLPVITCYADAKPGLQTHGFIIRVKDYGCIV 

KFYNNVQGLVPKHELSTEYIPDPERVFYTGQW 

KWVLNCEPSKERMLLSFKLSSDPEPKKEPAGHS 

QKKGKAINIGQLVDVKVLEKTKDGLEVAVLPHN 

IRAFLPTSHLSDHVANGPLLHHWLQAGDILHRVL 

CLSQSEGRVLLCRKPALVSTVEGGQDPKNFSEIH 

PGMLLIGFVKSIKDYGVFIQLPSGLSGLAPKAIMS 

DKFVTSTSDHFVEGQTVAAKVTNVDEEKQRMLL 

SLRLSDCGLGDLAITSLLLLNQCLEELQGVRSLM 

SNRDSVLIQTLAEMTPGMFLDLVVQEVLEDGSV 

VFSGGPVPDLVLKASRYHRAGQEVESGQKKKVV 

ILNYDLLKLEVHVSLHQVDLV\NRKARKLRKGSE 

HQAJVQHLEKSFAIASLVETGHLAAFSLTSHLND 

TFRFDSEKLQVGQGVSLTLKTTEPGVTGLLLAVE 

GPAAKRTMRPTQKDSETVDEDEEVDPALTVGTI 

KKHTLSIGDMVTGTVKSIKPTHVVVTLEDGIIGCI 

HASHILDDVPEGTSPTTKLKVGKTVTARVIGGRD 

MKTFKYLPISHPRFVRTIPELSVRPSELEDGHTAL 

NTHSVSPMEKIKQYQAGQTVTCFLKKYNWKK 

WLEVEIAPDIRGRIPLLLTSLSFKVLKHPDKKFRV 

GQALRATWGPDSSKTFLCLSLTGPHKLEEGEVA 

MGRVVKVTPNEGLTVSFPFGKIGTVSIFHMSDSY 

SETPLEDFVPQKWRCYILSTADNVLTLSLRSSRT 

NFb i KoK. VliDFEINSIQDIKEGQLLRG YVGSIQPH 

GVFFRLGPSWGLARYSHVSQHSPSKKALYNKH 

U>EGKLLTARVLRLNHQKNLVELSFLPGDTGKPD 

VLSASLEGQLTKQEERKTEAEERDQKGEKKNQK 

RNEKKNQKGQEEVEMPSKEKQQPQKPQAQKRG 

GRECRESGSEQERVSKKPKKAGLSEEDDSLVDV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue ol 
peptide 
sequence 


^^^^r ir A ??° : i>=Aspartie Add, " 
glutamic Acid, F-Phenyialanine, (^Glycine, H=Histidine, 
I^Isoleucme, K=Lysine f L-Leucine, M-Methionine, 
N^paragine P=ProIine, Q-Glutamine, R=Arginine, Serine, 
T-Threomne, V=Valine, W^Tryptophan, Y=Tyrosine^ 
X-Unknown t *«Stop codon, A=possible nucleotide deletion 
1 \~possible nucleotide insertion 5 


3470 








YYREGKEEAEliTNVLPKEKQTJCPAEAPRLQLSSG 

FAWNVGLDSLTPALPPLAESSDSEEDEKPHOATI 

KKSKKERELEKQKAEKELSRTEEALMDPGROPE 

SADDFDRLVLSSPNSSILWLQYMAFHLQATEffiK 

ARAVAERALKTISFREEQEKLNVWVALLNLENM 

YGSQESLTKVFERAVQYNEPLKVFLHLADIYAKS 

EKFQEAGELYNRMLKRFRQEKAVWIKYGAFLLR 

RSQAAASHRVLQRALECLPSKEHVDVIAKFAOL 

EFQLGDAERAKAIFENTLSTYPKRTDVWSVYID 

MTKHGSQKDVRDIFERVIHLSLAPKRMKFFTKR 

YLDYEKQHGTEKDVQAVKAKALEYVEAKSSVL 
| ED 




A 


2334 


1226 


1AAAPVAPG1MDDATVLRKKGYIVGINLGKGSY 

AKVKSAYSERLKFNVAVKIIARKKTPTDFVERFL 

PREMDILATVNHGSIIKTYEIFETSDGRIYIIMELG 

VQGDLLEFDCCQGALHEDVARKMFRQLSSAVKY 
CHDLDIVHRDLKCENLLLDKDFNnfT cnpr^covD 

CLRDSNGRIILSKTFCGSAAYAAPEVLQSIPYOPK 

VYDIWSLGVILYIMVCGSMPYDDSDIRKMLRIOK 

EHRVDFPRSKNLTCECKDLIYRMLQ\PDVS\KRLH 

IDEILSHSWLQPPKPK\ATSSASFKREGEGKYRAE 

CKLDTKTGLRPDHRPDHKLGAKTQHRLLWPEN 

ENRMEDRLAETSRAKDHMSGAEVGKAST 


"3471 
3472 


"A 


ITT 


~W 


1HKUAPQHPILPLPSLTPSSVH 1 GQPKTTPSVILFL 
[ PSCEEPQANKATLVCLMNN/FYPGILMVTWKAD 
GTLITQSVEKTTPSKQSNNKYVASSYLSLTPEOW 
RSRRSYSCQVMQEGSTVEKSVAPAECS 


3473 


A 


1 


2272 


UKPTRHKTYLSSSWAKMAAAEGPVGDGELWOT 

WLPNHWFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNWFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEFEGGKST 

VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILbPH 

WLLTSDNVmiYSLREPQTPTNVnLSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGO 

NGKDEWAYPLYTLYENGETFLTYISLLHSPGN^t 

WKAVGSIAHASVAAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECLrWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSELQRSVANPAFLKASEKDIAPPPEECLOLLS 

RATQVFREQYIIJCQDIAKEEIQRRVKLLCDMaC 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKP1HLSAYQRKCIQSILBCEEGEHIREMVKQIN 




\ 




2272 

< 


UKPTRHKTYLSSSWAKMAAAEGPVGDGELWOT - 

WLPNHWFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNWFGLGGELFLWDGEDSSFLWRLR 

QPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEPRnnK-RT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Add, " 
&=Glutamic Acid, F«Pbenylalanine, G=G lydnt, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M=Mcthionine, 
N=Asparogine, P^Proline, Q^Glutamine, R=Arginine, S-Serinc, 
T=Threonine, V=»Valine, W«Tryptophan, Y=Tyrosine, 
X=Unknown, *=»Stop codon, ^possible nudeotide ddetion, 
V=possible nudeotide insertion 










VNCS riPVAERFFTSSTSLTLKHAAWYPSEILDPH " 

WLLTSDNVIRIYSLREPQTPTNVI1LSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEWAYPLYILYENGETFLTYISLLHSPGN/I 

WKA VGSIAHA S\AAEDNYG YDACA VLCLPC VPN 

ILVIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KfflRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQVFREQYILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QED1MNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTIILSAYQRKCIQSILKEEGEHIREMVKQIN 

DIRNHVNF | 


3474 


A 


4344 


2550 


DRRREPERHVRVKQRTSVLNMLRRLDK1RFRGH 

KRDDFLDLAESPNASDTECSDEIPLKVPRTSPRDS 

EELRDPAGPGTLIMATGVQDFNRTEFDRLNEIKG 

HLEIALLEKHFLQEELRKLREETNAEMLRQELDR 

ERQRRMELEQKVQEVLKARTEEQMAQQPPKGQ 

AQASNGAERRSQGLSSRLQKWFYERFGEYVEDF 

RFQPEENTVETEEPLSARRLTENMRRLKRGAKPV 

TNWKNLSAI^DWYSVYTSAIAFTVYMNAVWH 

GWAIPLFLFLAILRLSLNYLIARGWRIQWSIVPEV 

SEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGK 

MADILEKIKNLFMWVQPEITQKLYVALWAAFLA 

SCFFPYRLVGLAVGLYAGIKFFLEDFIFKRCPRLR 

AKYDTPYIIWRSLPTDPQLKERSSAAVSRRLQTTS 

SRSYVPSAPAGLGKEEDAGRFHSTKKGNFHEIFN 

LTENERPLAVCENGWRCCLINRDRKMPTDYIRN 

GVLYVT\ENYLCFESSKSGSSKRNKVIKLVDITDI 

QKYKVLSVLPGSGMGIAVSTPSTQKPLVFGAMV 

HRDEAFETILSQYIKITSAAASGGDS 


3475 


A 


2 


1126 


TAARRRQKGAAAAAETHGQAKAKSGWLKPYYF 

IELMESRKDITOQEELWKMKPRRNLEEDDYLHK 

DTGETSMLKRPVLLHLHQTAHADEFDCPSELQH 

TQELFPQXVmPIKIAAIIASLTFLYTLLREVIHPLA 

TSHQQYFYKIPILVINKVLPMVSITL1ALVYLPGV 

IAAIVQLHNGTKYKKFPHWLDKAVMLTRKQFGL 

LSFFFAVLHAIYSLSYPMRRSYRYKLLNWAYQQ 

VQQNKEDALVffiHDVWRMEIYVSLGIVGLAILAL 

LAVTSIPSVSDSLTWREFHYIQSKLGIVSLLLGTIH 

ALIFAWNKWIDIKQFVWYTPPTFMIAVFLPIVVLI 

FKSILFLPCLRKKU.K1RHGWEDVTKINKTEICSQL 


3476 


A 


143 


3191 


AKAPPTGESSEPEAKVLHTKRLYRAVVEAVHRL 
DLILCNKTAYQEVFKPENISLRNKLRELCVKLMF 
LHPVDYGRKAFFT 1 WRKVWKVTm TVtmvvut 

HSRSTLECAYRTHLVAGIGFYQHLLLYIQSHYQL 

ELQCCIDWTHVTDPLIGCKKPVSASGKEMDWAQ 

MACHRCLVYLGDLSRYQNELAGVDTELLAERFY 

YQALSVAPQIGMPFNQLGTLAGSKYYNVEAMY 

CYLRCIQSEVSFEGAYGNLKRLYDKAAKMYHOL 
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NO: 



3477 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



3902 



Ammo acid sequence (A-Alanlne C=€ysteine, D=Asnartic Acid 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, BNHistidine, ' 
I-Isoleocine, K=Lysine, L=Leucine, M=M ethiooine, 
N-Asparagine, P=Prollne, Q=Glutamlne, R-Arginlne, S=Serine, 
Threonine, V=Vaiine, W=Tryptoph«n, Y^osini 
X-Unknown, *=Stop codon, /possible nucleotide deletion 
\=possible nucleotide insertion 



KKCE 1 RKLSPGKKRCKDIKRLL VNFM YLQSLLO 
PKSSSVDSELTSLCQSVLEDFNLCLFYLPSSPNLS 
LASEDEEEYESGYAFLPDLLIFQMVnCLMCVHSL 
ERAGSKQYSAAIAFTLALFSHLVNHVNIRLQAEL 
EEGENPVPAFQSDGTDEPESKEPVEKEEEPDPEPP 
PVTPQVGEGRKSRKFSRLSCLRRRRHPPKVGDDS 
DLSEGFESDSSHDSARASEGSDSGSDKSLEGGGT 
AFDAETDSEMNSQESRSDLEDMEEEEGTRSP1LE 
PPRGRSEAPDSLNGPLGPSEASIASNLQAMSTQM 
FQTKRCFRI^PTFSNLLLQPTTNPHTSASHRPCV 
NGDVDKPSEPASEEGSESEGSESSGRSCRNERSIO 
EKLQVLMAEGLLPAVKVFLDWLRTNPDL1TVCA 
QSSQSLWNRLSVXLNLLPAAGELQESGLALCPEV 
QDLLEGCELPDLPSSLLLPEDMALRNLPPLRAAH 
RRFNFDTDRPLLSTLEESWRICCIRSFGHFIARLO 
GSILQFNPEVGIFVSIAQSEQESLLQQAQAQFRMA 
QEEARRNRLMRDMAQLRLQLEVSQLEGSLOOPK 
AQSAMSPYLVPDTQALCHHLPVIRQLATSGRFIVI 
IPRTVEDGLDLLKKEHPGARDGIRYLEAEFKKGN 
RYIRCQKEVGKSFERHKLKRQDADAWTLYKILD 
SCKQLT\LAQGAGEEDPSGMVTIITGLPLDNPSVL 
SGPMQAALQAAAHASVDIKNVLDFYKQWKEIG 



MTEPRERRGYSVPPRPEVGigArEWRVEESNFN 
KIFLKKDAELGRSNHLPTWDKPEDASWLPQSCL 
GGDAVATTGEIHEEKAWKTRALEVGQPAQRDIR 
RGELWGKEHGADQAIQETLEDLSSLERTLWSES 
SPLGGDCQEVTTLTVKYQVSEEVPSGTVIGKLSO 
ELGREERRRQAGAAFQVLQLPQALPIQVDSEEGL 
LSTGRRLDREQLCRQWDPCLVSFDVLATGDLALI 
HVEIQVLDINDHQPRFPKGEQELEISESASLRTRIP 
LDRALDPDTGP^r^LHmXSPSEHFALDVIVGPD 
ETKHAELIWKELDREIHSFFDLVLTAYDNGNPP 
KSGTSLVKVNVLDSNDNSPAFAESSLALEIQEDA 
APGTLLDCLTATDPDQGPNGEVEFFLSKHMPPEW 
LDTFSIDAKTGQVILRRPLDYEKNPAYEVDVOAR 
DLGPWIPAHCKVLKVLDV^NIPSIHVTWASOP 
SLVSEALPKDSFIALVMADDLDSGNNGLVHCWL 
SQELGHFRLKRTNGNTYMLLTNATLDREQWPK 
YTLTLLAQDQGLQPLSAKKQLSIQISDINDNAPVF 
EKSRYEVSTRENNLPSLHLITIKAHDADLGINGK 
VSYRIQDSPVAHLVAIDSNTGEVTAQRSLNYEEM 
AGFEFQV1AEDSGQPMLASSVSVWVSLLDANDN 
APEWQPVLSDGKASLSVLVNASTGHLLVPIETP 
NGLGP AGTDTPPLATHSSRPFLLTnVARDADSG 
ANGEPLYSIRSGNEAHIJIU^HTGQIJWVTNA 
SSLIGSEWELEIWEDQGSPPLQTRALLRVMFVTS 
VDHLRDSARKPGALSMSMLTVICLAVLLGIFGLI 
LALFMSICRTEKKDNRAYNCREAESTYRQQPKR 
PQKfflQKADIHLVPVLRGQAGEPCEVGQSHKDV 
DKEAMMEAGWDPCLQAPFHLTPTLYRTLRNQG 
NQGAPAESREVLQDTVNLLFNHPRQRNASRENL 
NLPEPQPATGQPRSRPLKVAGSPTGRLAGDQGSE 
EAPQRPPASSA1XRRQRHLNGKVSPEKESGPRQI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
. add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
c Miuuiiuic Acta, r— rnenyiai&nine, v^oiycine, H— tiisuuine, 
l=lso!eudne f K«Lysine, l>Lcudue, M=Methioniue, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V-Valine, W«Tryptophan, Y«Tyroslne f 
X=Unknown, # =Stop codon,/=possible nudeotlde deletion, 
\=possibIe nudeotide insertion 










GPSARAGGQTDPEQEEGPLDPEEDLSVKQLLEEE 

LSSLLDPSTGLALDRLSAPDPAWMARLSLPLTTN 

YRDNVISPDAAATEEPRTFQTFGKAEAPELSPTG 

TRLASTFVSEMSSLLEMLLEQRSSMPVEAASEAL 

RRLSVCGRTLSLDLATSAASGMKVQGDPGGKTG 

TEGKSRGSSSSSRCL | 


3478 


A 


13 


1620 


TLPPPGNSGCHRLCFPEFEFLQVTKiMEFSGRK WR ~ 

KLRLAGDQRNASYPHCLQFYLQPPSENISLBEFEN 

LAIDRVKLLKSVENLGVSYVKGTEQYQSKLESEL 

RKLKJFSYRENLEDEYEPRRRDHISHFILRLAYCQS 

EELRRWFIQQEMDLLRFRFS1XPKDKIQDFLKDSQ 

LQFEAISDEEKTLREQEIVASSPSLSGLKLGFESIY 

KIPFADALDLFRGRKVYLEDGFAYVPLKDIVAIIL 

NEFRAKLSKALALTARSLPAVQSDERLQPLLNHL 

SHSYTGQDYSTQGNVGKISLDQIDLLSTKSFPPC ' 

MRQLrlXALRENHHLRHGGRMQYGLFLKGIGLT 

LEQALQFWKQEFIKGKMDPDKFDKGYSYNIRHS 

FGKEGKRTDYTPFSCLKIILSNPPSQGDYHGCPFR 

HSDPELLKQKLQSYKISPGGISQILDLVKGTHYQ 

\^CQKYre\lTHTVDDCGFS\LSHPNQYFCESQRI 

LNGGKDIKKEPIQPETPQPKPSVQKTKDASSALA 

SLNSSLEMDMEGLEDYFSEDS 


3479 


A 


698 


138 


RPELELWRLRJSRSWRPLGVPRRCHRRNWKEPVR 

AQPLSVTVWAPRCQRP/QPPAPEPSSPNAAVPEAI 

PTPRAAASAALELPLGPAPVSVAPQAEAEARSTP 

GPAGSRLGPETFRQRFRQFRYQDAAGPREAFRQL 

REL/SPRQWLRPDI\RTKEQ\IVEMLVQEQLLAILP 

EAARARRIRRRTDVRITG 


3480 


A 


117 


2226 


RRGSRSRGPFAEPAAPGGLCSSSEEKTEEGGMAV 

GLCKAMSQGLVTFRDVALDFSQEEWEWLKPSQ 

KDLYRDVMLENYRNLVWLGLSISKPNMISLLEQ 

GKEPWMVERKMSQGHCADWESWWEIEELSPK 

WFIDEDEISQEMVMERLASHGLECSSFREAWKY 

KGEFELHQGNAERHFMQVTAVKEISTGKRDNEF 

SN/TWEKHTPEISI1WTES\PTIQQVHKFDIYDKLF 

PQNSVIIEYKRLHAEKESLIGNECEEFNQSTYLSK 

DIGlPPGEKPYESHDKKLLSFHSLrTQHQTTHFG 

KLPHGYDECGDAFSCYSFFTQPQRIHSGEKPYAC 

NDCGKAFSHDFFLSEHQRTHIGEKPYECKECNKA 

FTtQSAffl.AQHQRIHTGEKPFACNECGKAFSRYAF 

LVEHQRIHTGEKPYECKECNKAFRQSAHLNQHQ 

RIHTGEKPYECNQCGKAFSRRIALTLHQRIHTGE 

KPFKCSECGKTFGYRSHLNQHQRIHTGEKPYEC1 

KCGKJTOTDSQLNRlfflRfflTGERPFECSKCGKAF 

SDALVLIHHKl^HAGEKPYECNKCGKAFSCGSY 

LNQHQRIHTGEKPYECSECGKAFHQILSLRLHQRI 

HAGEKPYKCNESQRVRRSELAVSRGLTTKPADT 

GPDSTLNAAKVAEPARAGTEAALRPALSVAESA 

TSLGPLHQGRRFPEAPAAHPGGTGFTVCAS 


3481 


A 
t\ 




1 jZZ 


ASKriUM 1 r*UALLMLLGALGPPLAPGVRGSEAEG 

RLREKLFSGYDSSVRPAREVGDRVRVSVGLILAQ 
LISLNEKDEEMSTKVYLD1JEWTDYRLSWDPAEH 
DGIDSLRITAESVWLPD\rVI.LNNNDGNFDVALDI 
SVWSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQ 
NCTMVFSSYSYDSSEVSLQTGLGPDGQGHQEMI 
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SEQID 
NO: 



Method 



3482 



3483 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



1273 



230 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



172 



3686 



Ammo acid sequence (A-Alanine OCystdne, D=Aspartic Add," 
E=Glutamic Acid, F=PhenyIalanine, OGlycine, H=Histidine, 
I-Isoleutine, K=Lysine, L=Leucine t M=Methionine, 
N=A5paragine t P=Prolinc, Q-Clu taminc, R=Arginine, S=Serine, 
^Threonine, V-Valine, W=Tryptopban, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 



HEGTFIENGQWENIHKPSRL1QPPGDPRGGREGQ 
RQEVIFYLraiRKPLrTLVNVIAPCIUTUAff 
LPPDAGEKMGLSIFALLTLTVFLLLLADKVPETSL 
SVPmKYLMFIMVLVTFSVILSVWLNLHHRSPH 
THQMPLWVRQOTHKLPLYLRLK31PKPERDLMPE 
PPHCSSPGSGWGRGTDEYFBRKPPSDFLFPKPNRF 
QPELSAPDLRRFEDGPNRAVALLPELREWSSISYI 
ARQLQEQEDHDALKEDWQFVAMWDRLFLWTF 
riFTSVGTLWIFLDATYHLPPPDPFP 



ERWDS GG AD AE WYAL ADWTA V WLPRSDFYTR 

LQTGEGHVPALRLPAGMPPDSPRELVPKQAPCSP 

SDPALPWTLGHGNQPPAWPEPQGPMGPAGVAA 

RPGRFFGVYLLYCLNPRYRVRWYVGFTVNTARR 

VQQHNGGRKKGGA\GRTSGRGPWEMVLVVHGF 

PSSVAALRFEWAWQHPHASRRIAHVGPRLRGET 

AFAFHLRVLAHMLRAPPWARLPLTLRWVRPDLR 

QDLCLPPPPHVLLAFGPPPAQVPRPQRRRAGPFD 

DAEPEPDQGDPGACCSLCAQT1QDEEGPLCCPHP 

GCLLRAHVICLAEEFLQEEPGQLLPLEGQCPCCE 

KSLLWGDLIWLCQMDTEKEVEDSELEEAHWTD 
LLET 



WRPWPC1DTSWNLQVAAR1LRVSSAQCGLVPT 

MARVESPVPAARASLTGSCVLGQAMPLRGGAGP 

SPASHGPTHGPSDPRTCLPGRGAGGMRPHGRGA 

LGCCGLCSFYTCHGAAGDEIMHQDIVPLCAADIQ 

DQLKKRFAYLSGGRGQDGSPVITFPDYPAFSEIPD 

KEFQNVMTYLTSIPSLQDAGIGFILVIDRRRDKW 

TSVKASVLRIAASFPANLQLVLVLRPTGFFQRTLS 

DIAFKFNRDDFKMKVPVIMLSSVPDLHGYIDKSO 

LTEDLGGTLDYCHSRWLCQRTAIESFALMVKQT 

AQMLQSFGTELAETELPNDVQSTVSSVLCAHTEK 

KDKAKEDLRLALKEGHSVLESLRELQAEGSEPSV 

NQDQLDNQATVQRLLAQLNETEAAFDEFWAKH 

QQKLEQCLQLRHFEQGFREVKAILDAASQKIATF 

TDIGNSLAHVEHLLRDLANFQEKSGVFVERARA 

LSLTASSFIGNKHYAVDSIRPKCQELRHLCDQFSA 

EIARRRGLLSKSLELHRRLETSMKWCDEGIYLLA 

SQPVDKCQSQDGAEAALQEDBKFLETGAENKIQE 

LNAJYKEYESILNQDLMEHVRKVFQKQASMEEV 

FHRRQASLKKLAARQTRPVQPVAPRPEALAKSP 

CPSPGERRGSENSSSEGGALRRGPYRRAKSEMSES 

RQGRGSAGEEEESLABLRRHVMSELLDTERAYVE 

ELLCVLEGYAAEMDNPLMAHLLSTGLHNKKDV 

LFGNMEEIYHFHNRIFIJRELEhrYTDCTELVGRC 

LERMEDFQIYEKYCQNKPRSESLWRQCSDCPFFO 

ECQRKLDHKLSLDSYLLKPVQRITKYQLLLKEM 

LKYSRNCEGAEDLQEALSSILGILKAVNDSMHLI 

AITGYDGNLGDLGKLLMQGSFSVWTDHKRGHT 

KVKELARFKPMQRHLFLHEKAVLFCKKREENGE 

GYEKAPSYSYKQSLNMAAVGITENVKGDAKKFE 

IWYNAREEVYIVQAPTPEIKAAWVNEIRKVLTSO 

LQACREASQHRALEQSQSLPLPAPTSTSPSRGNSR 

NIKKLEERKTDPLSLEGYVSSAPLTKPPEKGKGW 

SKTSHSLEAPEDDGGWSSAEEQINSSDAEEDGGL 

GPKKLVPGKYTVVADHEKGGPDALRVRSGnvv 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid seqocnce (A=Alanine OCysteine, D=Aspartic Add, 
E==GIutaraic Add. ^Phenylalanine* G=Glvdne_ H=Hl<jHdln#» 
I^Isoleudne, K«Lysine, D=Leodne, MNMethionine, 
N=Asparagine, P=Proiine, Q=Glutemine, R=Arginine, S=Serine, 
T^Tbreonine, V»Valine, W^Trypfopnan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible oudeotide ddedon, 
V=possib!e nucleotide insertion 










ELVQEGDEGLW 


3484 


A 


208 


6103 


vtmaqqaadkylwdknfinnplaqadwaak 

klvwvpsdksgfepaslkeevgeeajvelvengk 

kvkvnkddiqkmnppkfskvedmaeltclneas 

vlhh^keryysgliytysglfcvvinpyknijiys 

eeivemykgkkrhempphiyaitotayrsmmqd 

redqsilctgesgagktentkkviqylayvassh 

kskkdqgelerqllqanpileafgnaktvkndn 

ssrfgkfdunfdvngywganietylleksrairq 

akeertfhifyyllsgagehlktdlllepynkyr 

fi^nghvtipgqqdkdmfqetmeamrimgipeee 

QMGLLRVISGVLQLGhnrVFKKERNTDQASMPDN 

TAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQ 

KAQTKEQADFAIEALAKATYERMFRWLVLRINK 

ALDKTKRQGASFIGDLDIAGFEIFDLNSFEQLCINY 

TNEKLQQLFNHTMFILEQEEYQREGIEWNFIDFG 

LDLQPCIDLIEKPAGPPGELALLDEECWFPKATDK 

SFVEKVMQEQGTHPKFQKPKQLKDKADFCIIHY 

AGKVDYKADEWLMKNMDPLNDNIATLLHQSSD 

KFVSELWKDVDRIIGLDQVAGMSETALPGAFKT 

RKGMHITVGQLYKEQIAKLMATLRNTNPNFVR 

CIIPNHEKKAGKLDPHLVLDQLRCNGVLEGIR1CR 

QGFPNRVVFQEFRQRYEELTPNSIPKGFMDGKQA 

CVLMIKALELDSNLYRIGQSKVFFRAGVLAHLEE 

ERDLKITDVIIGFQACCRGYLARKAFAKRQQQLT 

AMKVLQRNCAAYLKLRNWQWWRLFTKVKPLL 

QVSRQEEEMMAKEEELVKVREKQLAAENRLTE 

METLQSQLMAEKLQLQEQLQAETELCAEAEELR 

ARLTAK\KQ\ELEEICHDLEARVEEEEERCQHLQA 

EKKKMQQNIQELEEQLEEEESARQKLQLEKVTT 

EAKLKKLEEEQIILEDQNCKLAKEKKLLEDRIAEF 

TThn^TEEEEKSKSLAKLKNKHEAMITDLEERLRR 

EEKQRQELEKTRRKLEGDSTDLSDQIAELQAQMA 

ELmQLAKKEEELQAALARVEEEAAQKNMALK 

KIRELESQISELQEDLKCERVASRNKAEKQKRDLG 

EELEALKTELEDTLDSTAAQQELRSKREQEVNEL 

KXTLEEEAKTHEAQIQEMRQKHSQAVEELAEQL 

EQTKRVTCANLEKAKQTLENERGE1ANEVKVLLQ 

GKGDSEHKRKKVEAQLQELQVKFNEGERVRTEL 

ADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFS 

ALESQLQDTQELLQEENRQKLSLSTKLKQVEDE 

KNS\FREQLEEEEEEAKHNLEKQIATLHAQVADM 

KKKMEDSVGCLETAEEVKRKLQKDLEGLSQRHE 

EKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQ 

SACNLEKKQKKFDQLLAEEKTISAKYAEERDRA 

EAEAREKETKALSLARALEEAMEQKAELERLNK 

QFRTEMEDLMSSKDDVGKSVHELEKSKRAIEQQ 

VEEMKTQLEELEDELQATEDAKLRLEVNLQAM 

KAQFERDLQGRDEQSEEKKKQLVRQVREMEAE 
LEDERKORSMAVA APKJTI FlVymT VT\i CAiimoA 

NIO^RDEAIKQLRKLQAQMKDCMRELDDTOASR 
EEILAQAKENEKKLKSMEAEMIQLQEELAAAER 
AKRQAQQERDELADEIANSSGKGALALEEKRRL 
EAJUAQLEEELEEEQGTNTELINDRLKKANLQIDQI 
hTII)LKLERSHAQKNENAR(^LERQNKELKVKL 
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SEQ ID 

NO: 



Metbod 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino add sequence (A=»Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, F=Phenylalanine, OGIycine, H-Histidine, 
I=Iso!eucine, K^Lysine, U=Leudne, M^Methionine, 
N-Asparagine, P^Proiine, Q-Glutaminc, R-Arginine, S=Serine. 
^Threonine, V^Valine, W-Tryptophan, Y-T^osine; 
X=Unknown, *=3top codon, /^possible nucleotide deletion 
possible nudeotide insertion 



1782 



3486 



357 



1173 



QEMEGTVKSR * kASll ALHAK1AQLEEQLDNETK 

ERQAACKQVRRTEKKLKDVLLQVDDERRNAEO 

YKDQADKASTRLKQLKRQLEEAEEEAQRANASR 

RKLQRELEDATETADAMNREVSSLKNKLRRGDL 

PFWPRRMARKGAGDGSDEEVDGKADGAEAKP 
AE 



CSTG VSKAPL1' Y LMS YGFELG WKKGNRA VACR 
EDRGGESVGMGQESILSQVHWWEAEPVEKTPGR 
DSEATIMSLRVHTLPTLLGAVVRPGCRELLCLLM 
ITVTVGPGASGVCPTACICATOIVSCTNKNLSKVP 
GNLFRLIKRLDLSYNRIGLLDSEWIPVSFAKLNTL 
ILRHNNmiSTGSFSTTPNLKCLDLSSNKLK-nVK 
NAVFQELKVLEVLLLYNNHISYLDPSAFGGLSOL 
QKLYLSGNFLTQFPMDLYVGRFKLAELMFLDVS 
YNRIPSMPMHHINLVPGKQLRGIYLHGNPFVCD\ 
CSLVSLLVFWYRRHFSSVMDFKNDYTCRLWSDS 
RHSRQVLLLQDSFMNCSDSIINGSFRALGFIHEAO 
VGERLMVHCDSKTGNANTDFIWVGPDNRLLEPD 
KEMENFYVFHNG SLV1ESPRFEDAG VYSCIAMNK 
QRLLNEWDVTINVSNFTVSRSHAHEAFNTAFTT 
LAACVASIVLVLLYLYLTPCPCKCKTKRQKNML 
HQSNAHSSILSPGPASDASADERKAGAGKRWFL 
EPLKDTAAGQNGKVRLFPSEAVIAEGILKSTRGK 
SDSDSVNSVFSDTPFVAST 



GDPRETKVFPSRSFARNTVG V SHHQSHLFHTVSR 

IYVEDKHKILYCEVPKAGCSNWKRILMVLNGLA 

SSAYNISHNAVrTYGKHLKJfCLDSFDLKGIYTRLDT 

YTKALVLVRDPMERLVSAFRDKFDHPNSYYHPVF 

GKAIKKYRPNACEEALINGSGVKFKEFIHYLLDS 

HRPVGMDIHWEKVSKLCYPCLINYDFVGKFETL 

EEDANYFLQMGAPKELKFPNFKDRHSSDERTNA 

QVVRQYLKDLTRTERQLIYDFYYLDYLMFNYTT 
PFL 



3281 



CDKSGAVPFS1TRSPRRPSPRSAGPSLSSVSPRSO 

LWASSGLSEEHAAPLLPAWPRHPCPPSLTPGPSM 

AQGAMRFCSEGDCAISPPRCPRRWLPEGPVPQSP 

PASMYGSTGSLLRRVAGPGPRGRELGRVTAPCTP 

LRGPPSPRVAPSPWAPSSPTGQPPPGAQSSWIFR 

FVEKASVRPLNGLPAPGGLSRSWDLGGVSPPRPT 

PALGPGSNRKLRLEASTSDPLPARGGSALPGSRN 

LVHGPPAPPQVGADGLYSSLPNGLGDPPERLATL 

FGGPADTGFLNQGDTWSSPREVSSHAQRIARAK 

WEFFYGSLDPPSSGAKPPEQAPPSPPGVGSROGS 

GVAVGRAAKYSETDLDTVPLRCYRETDIDEVLA 

EREEADSAIESQPSSEGPPGTAYPPAPRPGPLPGP 

HPSLGSGNEDEDDDEAGGEEDVDDEVFEASEGA 

RPGSRMPLKSPVPFLPGTSPSADGPDSFSCVFEAI 

LESHRAKGTSYTSLASLEALASPGPTQSPFFTFEL 

PPQPP APRPDPPAPAPLAPLEPDSGTSSAADGPWT 

QRGEEEEAEARAKLAPGREPPSPCHSEDSLGLGA 

APLGSEPPLSQLVSDSDSELDSTERLALGSTDTLS 

NGQKADLEAAQRLAKRLYRLDGFRKADVARHL 

GKNhnDFSKLVAGEYlJCrTVFTGMTLDQAlJlVFL 

KEIALMGETQERERVLAHFSQRYFQCNPEALSSE 
DGAHTLTCALMLLNTDLHGHNIGKRMTr.onTTT^ 
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SEQ n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=»Aspartic Add, 
E=Gluramic Add, F=Pheuy!nlaniue, OCIydne, H=Histidine, 
Msoleudne, K=Lysine, L^Leudne, M=Methionioe, 
N=Asparagine, P=Proline, Q^GIutamine, R=Argfnlne, S=Scrine, 
"^Threonine, V=Valine, W«Tryptophan, Y^Tyrosine, 
X=Unknown, *«Stop codon, possible nucleotide deletion, 
^possible nudeotide insertion 










NLEGLNDGGDFPRELLKALYSSIKNEKLQWAIDE 

EELRRFLSELADPNPKVKRISGGSGSGSSPFLDLT 

PEPGAAVYKHGALVRKVHADPDCRKTPRGKRG 

WKSFHGILKGMILYLQKEEYKPGKALSETELKN 

AISIHHAIATRASXNYSKIO'HVFYLRTADWRVFL 

FQAPSLEQMQSWITRJNVVAAMFSAPPFPAAVSS 

QKKFSRPLLPSAATRI^QEEQVRTHEAKLKAMA 

SELREHRAAQLGKKGRGKEAEEQRQKEAYLEFE 

KSRYSTYAALLRVKLKAGSEELDAVEAALAQAG 

STEDGLPPSHSSPSLQPKPSSQPRAQRHSSEPRPG 

AGSGRRKP 


3488 


A 

i 


441 


1968 


GTETPHCWGRGTAGLRRELDREERDGPGTATMS " 

FPHFGHPYRGAFQFL\ASASSSTTCCESTLRSVSY 

VASGSTPAPALCCAPNYDSRLLGSARPELGAALGI 

YGAPYAAAAAAQSYPGYLPYSPEPPSLYGALNP 

QYEFKEAAGSFTSSLAQPGAYYPYERTLGQYQY 

ERYGAVELSGAGRRKNATRETTSTLKAWLNEHR 

KNPYFIXGEKIMLAHTKMTLTQVSTWFAN 

LKKENKMTWAPKNKGGEERKAEGGEEDSLGCL 

TADTKEVTASQEARGLRLSDLEDLEEEEEEEEEA 

EDEEWATAGDRLTEFRKGAQSLPGPCAAAREG 

RLERRECGLAAPRFSFNDPSGSEEADFLSAETGSP 

RLTMHYPCLEKPRIWSLAHTATASAVEGAPPARP 

RPRSPECRMIPGQPPASARRLSVPRDSACDESSCI 

PKAFGNPKFALQGLPLNCAPCPRRSEPWQCQYP 

SGAEGSGPPAALGVSMQKTPTYRPARQLHTLCH 

SSLP 


3489 


A 


718 


2073 


IAAYHKALSYRGHVHANNRGThnWHFTPPPSPS 

RGILPMNPRNMMNHSQVGQGIGIPSRTNSMSSSG 

LGSPNRSSPSIICMPKQQPSRQPFTVNSMSGFGMN 

RNQAFGMNNSLSSNIFNGTDGSENVTGLDLSDFP 

ALADRNRREGSGNPTPLINPLAGRAPYVGMVTK 

PANEQSQDFSIHNEDFPALPGSSYKDPTSSNDDSK 

SNLNTSGKTTSSTDGPKFPGDKSSTTQNNNQQKK 

GIQVLPDGRVTNIPQGMVTDQFGMIGLLTFIRAA 

ETDPGMVHLALGSDLTTLGLNLNSPENLYPKFAS 

PWASSPCRPQDIDFHVPSEYLTNIHIRDKLFFFFS 

W/TAIKLGRYGEDLLFYLYYMNGGDVLQLLAAV 

ELFNRDWRYHKEERVWITRAPGMEPTMKTNTY 

ERGTYYFFDCLNWRKVAKEFHLEYDKLEERPHL 

PSTFNYNPAQQAF 


3490 


A 


2 


2833 


FVAKMATSQYFDFAQGGGPQYSTQAPTLPLPTV 

GASYTGQPTPGMDPAVNPAFPPAAPAGYGGYQP 

HSGQDFAYGSRPQEPVPTATTMATYQDSYSYGQ 

SAAARSYEDRPYFQSAALQSGRMTAADSGQPGT 

QEACGQPSPHGSHSHAQPPQQAPIVESGQPASTL 

SSGYTYPTATGVQPESSASIVTSYPPPSYNPTCTA 

YTAPSYPNYDASVYSAASPFYPPAQPPPPPGPPQ 

QLPPPPAPAGSGSSPRADSKPPLPSKLPRPKAGPR 

OI OT HYCDTr'KT^PAnpnTVPPWT nnCkViXQirvis 

v < 1 vN^i-»ri i v-L/iv^rvlov^rVUr i I lvIirl-1-.l. il ivj N- ri K Is. Js r. 

AAQKTGVQPNGSPRGVQAQLHCDLCAVSCTGA 

DAYAAHIRGSKHQKVFKLHAKLGKPIPTLEPALA 

TESPPGAEAKPTSPTGPSVCASSRPALAKRPVASK 

ALCEGPPEPQAAGCRPQWGKPAQPKLEGPGAPT 

QGGSKEAPAGCSDAQPVGPEYVEEVFSDEGRVL 



356 



WO 01/57190 



PCT7US01/04098 



SEQID 
NO: 



3491 



3492 



Method 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



1321 



2024 



Ammo acid sequence (A =Alanine CX.yste.nt, »=Asp a rtie Add, 
E=Clu«amic Acid, Phenylalanine, G=Glycine, H=Hutidine 
I=Isoleucine, K=Lysine, ^Leucine, M=Metuioniue, 
^Asparaglne, P=Prolinc Q=autamfae, R=A^iaine, S=Serine, 
Threonine, V=VaIine, W^ryptophan, Y^Ty?o S | n e, 
X-Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 



RFHCK^uiiCSKNDLNAKDLHVRGRRHRLQYRKK 

VNPDLPIATEPSSRARKVLEERMRKQRHLAEERL 

EQLRRWHAERRRLEEEPPQDVPPHAPPDWAQPL 

LMGRPESPASAPLQPGRRPASSDDRjHVMCKfL^Tl 

YPTEQELLAVQRAVSHAERALKLVSDTLAEEDR 

GRREEEGDKRSSVAPQTRVLKGVMRVGILAKGL 

LLRGDRNVRLALLCSEKPTHSLLRRIAQQLPROL 

QMVTEDEYEVSSDPEANIVISSCEEPRMQVTISVT 

SPLMREDPSTDPGVEEPQADAGDVLSPKKCLESL 

AALRHARWFQARASGLQPCVIVIRVLRDLCRRV 

PT\WGALPAWAMELLVEKAVSSAAGPLGPGDAV 

RRVLECVATGTLLTDGPGLQDPCERDQTDALEP 

MTLQEREDVTASAQHALRMLAFRQTHKVLGMD 

LLPPRHRLGARFRKRQRGPGEGEEGAGEKKRGR 
RGGEGLV 



FVODGALSGCKRGRAPRVPSMAGSLPPCVVDCG" 
TGYTKLGYAGNTEPQFIIPSCIAIRESAKWDOAO 
RRVLRGVDDLDFFIGDEAIDKPTYATKWPIRHGII 
EDWDLMERFMEQWFKYLRAEPEDHYFLMTEP 
PLNTPENREYLAEIMFESFNVPGLYIAVQAVLAL 
AASWTSRQVGERTLTGIVIDSGDGVTHVIPVAEG 
YVIGSCIKHIPIAGRDrrYFIQQLLREREVGIPPEOS 
LETAKAKEKYCYICPDIVKEFAKYDVDPRKWIK 
QYTGINAINQKKFVroVGYERFLGPEIFFHPEFAN 
PDFMESISDWDEVIQNCPIDVRRPLYKNWLSG 
GSTMFRDFGRRLQRDLKRWDARLRLSEELSGG\ 
RIKPKPVEVQVVTHHMQRYAV\WFGG\SMLASTP 
EFFQVCHTKKDYEEYGPSICRHNPVFGVMS 



PNGVALLHLFUAAVIPNTNVMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVWEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQOTPY 

WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARWGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQUSTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEVV\LYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQOL 

LQDHIEACSIJEHNLITWTDGPPPVQFQAQNGPN 
TSLASLL 

PNGVALLHLPUAAVIPNTNYMFQOALGGRSRGS 
REESPAPSRAPASASLWRRLWVEAKMAAHAAA 
AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 
SPPKJRLCVHCLQAVFPFKPPQRIEARTHLOLGSV 
LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 
AASLLSELYCQENSVDAAKPLLRKAIQISQOTPY 
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SEQH> 
NO: 


" Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A-Alanine 0=Cysteine, D»Aspartic Add, 
E=Glntamic Add, F-Pbenylalaninc, O-Glycine, H=Histidine, 
Msoleudne, K^Lyslne, L^Leudne, M=Methionine, 
N=aAsparagine, P=Proline, Q=Glutamine, R»Arginine, S=Serine, 
T=Threonine, V«Valine, W«Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nudeotide ddetion, 
V=possib!e nucleotide Insertion 










WHCRLLFQJLAQLHTLEKDLVSACDLLGVGAEY 

ARWGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLrTIWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LThniQELWAFIVTNLASVYIREGNRHQEVVNLYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


"3494 


A 


2 


1615 


VXRGQRGPAGGLAEERRRGRNEWRJHDVTTAPF 

PGLVQRRSRLLIVSQVRYFLKNKVSPDLCNEDGL 

TALHQCCmi^FEEIVKLLLSHGANVNAKDNELW 

TPLHAAATCGHINLVKILVQYGADLLAVNSDGN 

MPYDLCEDEPTLDVIETCMAYQGITQEKINEMRV 

APEQQMIADIHCMIAAGQDLDWIDAQGATLLHI 

AGANGYLRAAELLLDHGVRVDVKDWDGWEPL 

HAAAFWGQMQMAELLVSHGAN\LNARTSMDE 

MPIDLCEEEEFKVLIJLELK\HKHDVIMKSQLRHK 

SSLSRRTSHRQAS/SVGKWRRTQPVGTGPNLNYR 

KEYE/GEEAELWQRSA\AEDQRTSTYNGDIRET\R 

TDQENKDPNPRLEKVPVLLSEFPTKIPRGELDMPV 

ENGLRAPVSAYQYALANGDVWKVHEVPDYSM 

AYGNPGVADATPPWSSYKEQSPQTLLELKRQRA 

AAKLLSHPFLSTHLGSSMARTGESSSEGKAPLIG 

GRTSPYSSNGTSVYYTVTSGDPPLLKFKAPIEEM 

EEKVHGCCRIS 


3495 


A 


327 


1078 


APMADiir'NGPQGAGAVQFMMTNKLDTAMWL 

SRLFTVYCSALFVLPLLGLHEAASFYQRALLANA 

LTSAUILHQRLPHFQLSRAFLAQALLEDSCHYLL 

YSLIFVNSYPVTMSIFPVLLFSLLHAATYTKKVL\ 

DARG\SNSLPLLR\SVLDKLSANQQNILKFIACNEI 

FLMPATVFMLFSGQGSLLQPFIYYRFLTLRYSSRR 

NPYCRTLFNELRIVVEHIIMKPACPLFVRRLCLQS 
IAFISRLAPTVP 


"3496 


A 


3 


2867 


SSRTREMEEKEILRRQIRLLQGLIDDYKTLHGNAP 

APGTPAASGWQPPTYHSGRAFSARYPRPSRRGYS 

SHHGPSWRKKYSLVNRPPGPSDPPADHAVRPLH 

GARGGQPPVPQQHVLERQVQLSQGQNWIKVKP 

PSKSGSASASGAQRGSLEEFEDTPWSDQRPREGE 

GEPPRGQLQPSRPTRARGTCSVEDPLLVCQKEPG 

KPRMVKSVGSVGDSPREPRRTVSESVIAVKASFP 

SSALPPRTGVALGRKLGSHSVASCAPQLLGDRRV 

DAGHTDQPVPSGSVGGPARPASGPRQAREASLV 

VTCRTNKFRKNNYKWVAA^SieSPRVAPHAi qpp 

VAAENV CKAS AGMANKVEKPQLIADPEPKPRKP 
ATSSKPGSAPSKYKWKASSPSASSSSSFRWQSEA 
GSKDHASQLSPVLSRSPSGDVRPALAHSGLKPLSG 
ETPLS A YKVKTRTKORRRGSTSLPG DKKSGTSPA 
ATAKSHLSLRRRQALRGKSSPVLKKTPNKGLVO 
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1 SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


t=i»iutamic Aad, F-Pbenylalanine, OGlycine, H=Histidine 
I-Isoleucine, K=Lysi ne , L=Lencine, M=Methionine, 
N-^paragine P-Proline, Q-Glutamine, R=AiBini„e, S=Serine, 
^Threonine, V=VaIine, W=TryptopbM, Y^yrosinel 
X-Unknown, *=Stop codon, possible nucleotide deletion 
\=possib!e nucleotide insertion ' 1 










vtkhrlcrlppsrahlptkhasslhavrtaptskH 

VDCTRYRIVKKTPASPLSAPPFPLSLPSWRARRLS 

LSRSLVLNRLRPVASGGGKAQPGSPWWRSKGYR 

CIGGVLYKVSANKLSKTSGQPSDAGSRPLLRTGR 

LDPAGSCSRSLASRAVQRSLAURQARQRREKRK 

EYCMYYNRFGRCNRGERCPYIHDPEKVAVCTRF 

VRGTCKKTDGTCPFSHHVSKEKMPVCSYFLKGI 

CSNSNCPYSHVYVSRKAEVCSDFLKGYCPLGAK 

CKKKHTLLCPDFARRGACPRGAQCQLLHRTOKR 

HSRRAATSPAPGPSDATARSRVSASHGPRKPSAS 

QRPTRQTPSSAALTAAAVAAPPHCPGGSASPSSS 

KASSSSSSSSSPPASLDHEUPSLQEAALAAACSN 

RLCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDSG 
KPLHIKPRL J 


3497 


A 

A 


1586 


141 


A I ARDLGCARRIDR WMHSTPSRGLNRVHLOCR 1 

NLQEFLGGLSPGVLDRLYGHPATCLAVFRELPSL 

AKNWVMRMLFLEQPLPQAAVALWVKKEFSKA 

QEESTGLLSGLRIWHTQLLPGGLQGLBLNPIFRON 

LRIALLGGGKAWSDDTSQLGPDKHARDVPSLDK 

YAEERWEVVLHFMVGSPSAAVSQDLAQLLSOA 

GLMKSTEPGEPPCITSAGFQFLLLDTPAQLWYFM 

LQYLQTAQSRGMDLVEILSFLFQLSFSTLGKDYS 

VEGMSDSLLNFLQHLREFGLVFQRKRBCSRRYYP 

T/RALAINLSSGVSGAGGTVHQPGF1V\VETNYRL 

YAYTESELQIALIALFSEMLYPFP\NMW\ARVTR\ 

ESVQQAIASGITAQQIIHFLRTRAHPVMLKOTPVL 

PPnTDQIRLWELERDRLRFTEGVLYNQFLSQVDF 

ELL\L AHAPKLG VL VFE/NTPAKRLMVVTP AGHS 

DVKRFWKRQKHSS 


3499 


A 


790 


190 


kdlgpaalmiasassfsssqgvqqpsiysfsoitrH 

SLFLSNGVAANDKLLLSSNRITAIVNASVGSGORI 

LRG\LQYKVPVTDARDSRLYDFFDPIADLIHTVS 

MRQGRTLLNCMAG\MSRSASLCLAYLMKYHSM 

S\LLDAHTWA/TKSRRPIIRPNNGFWEQLINYEFK 

LFNNmVRMINSPVGNIPDIYEKDLRMMTSM 




A 


31 


1586 


i agfllaplemqrlltpvkrilqltravqetslt 

PARLLPVAHQRFSTASAVPLAKTDTWPKDVGIL 
ALEVYFPAQYVDQTDLEKYNNVEAGKYTVGLG 

qtrmgfcsvqedinslcltwqrlmeriqlpwd 

SVGRLEVGTETIIDKSKAVKTVLMELFQDSGNTD 

iegidttnacyggtaslfnaanwmessswdgry 

AMVVCGDIAVYPSGNARPTGGAGAVAMLIGPK 

APLALERGLRGTHMENVYDFYKPNLASEYPrVD 

GKLSIQCYLRALDRCYTSYRKKIQNQWKQAGSD 

RPFTLDDLQYMIFHTPFCKMVQKSLARLMFNDF 

LSASSDTQTSLYKGLEAFGGLKLEDTYTNKDLD 

KALLKASQDMFDKKTKASLYLSTHNGNMYTSSL 

YGCLASLLSHHSAQELAGSRIGAFSYGSGLAASF 

FSFRVSQDAAPGSPL\DKLVSSTSDLPKRLASRKC 

VSPEEFTETMNORFOT7VTTir\nsJl7CT)Dr'r\'nvTO¥ w.^™, 
A -' A * j-.AiYiiTiv^ivDV£r i riiv V INr orr (jrDTNSLFPGT 

WYLERVDEQHRRKYARRPV 


3500 


A 


185 : 


2692 j 
1 
J 
< 


MLn b VPgSHPGPSALLLLQLLLPPTSAFFPNIWS 
LLAAPGSITHQDLTEEAALNVTLQLFLEQPPPGRP 

PLRLEDFLGRTLLADDLFAAYFGPGSSRRFRAAL 
jEVSRANAAQDFLPTSRNDPDT ,HF1"> A fp T rw~;p 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A»Alaoine C-Cystdne, D^Aspartic Add, 
E=Gluramic Add, ^Phenylalanine, G=Glydne, ENHistidine, 
I~Isoleodne, K«Lysine, L^Leudne, M=Methionine, 
N=»Asparagine, P^Proline, Q=Glutaraine, R-Arginine, S=Serine, 
^Threonine, V»VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, A=possib!e nudebtide ddetion, 
\-possible nudeotidc insertion 










ARLVGALRETVVAARALDHTLARQRLGAALHA 

LQDFYSHSNWVELGEQQPHPHLLWPRQELQNLA 

QVADPTCSDCEELSCPRNWLGFTLLTSGYFGTHP 

PKPPGKCSHGGHFDRSSSQPPRGGINKDSTSPGFS 

PHHMIJ^QAAKI^IJLASIQAFSLLRSRLGDRDFS 

RLLDITPASSLSFVLDTTGSMGEEINAAKIQARHL 

VEQRRGSPMEPVHWLVPFHDPGFGPVFTTSDPD 

SFWQQLNEIHALGGGDEPEMCLSALQLALLHTPP 

LSDIFVFTDASPKDAFLTNQVESLTQERRCRVTFL 

VTEDTSRVQGRARREILSPLRFEPYKAVALASGG 

EVIrTKIXJHIRDVAAIVGESMAALVTLPLDPPVV 

VPGQPLVFSVDGLLQKITVRIHGDISSFWIKNPAG 

VSQGQEEGGGPLGHTRRFGQFWMVTMDDPPQT 

GTWEIQVTAEDTPGVRVQAQTSLDFLFHFGIPME 

DGPHPGLYPLTQPVAGLQTQLLVEVTGLGSRAN 
PGDPOPTTF^HVTT !?nVPFf"5AT7¥ fsm/DT nm/rrjivD 

RGLLAASLSPTLLSTPRPFSLELIGQDAAGRRLHR 
AAPQPSTVVPVLLELSGPSGFLAPGSKVPLSLRIA 
SFSGPQDLDLRTFVNPSFSLTSNLSRAHLELNESA 
WGRLWLEVPDSAAPDSVVMVTVTAGGREANPV 
PPTHAFLRLLVSAPAPQDRH 


3501 


A 


1245 


5815 


RRAHPSHS RLSPYLSVSRDPYFFVTVSRTILTLS A 

PAPPRRTPAPSMGTALLQRGGCFLLCLSLLLLGC 

WAELGSGLEFPGAEGQWTRFPKWNACCESEMSF 

QLKTRSARGLVLYFDDEGFCDFLELILTRGGRLQ 

LSFSIFCAEPATLLADTPVNDGAWHSVRIRRQFR 

NTTLFIDQVEAKWVEVKSKRRDMTVFSGLFVGG 

LPPELRAA ALKLTL AS VREREPFKG WIRD VRVNS 

SQVLPVDSGEVKLDDEPPNSGGG\SPCEAGEEGE 

GGVCLNGGVCSWDDQAVCDCSRTGFRGKDCS 

QEDNNVEGLAHLMMGDQGKEEYIATFKGSEYF 

CYDLSQNPIQSSSDEITLSFKTLQRNGLMLHTGKS 

ADYVNLALKNGAVSLVINLGSGAFEALVEPVNG 

KFhTONAWHDVKVTRNLRQHSGIGHAMVTISVD 

GILTTTGYTQEDYTMLGSDDFFYVGGSPSTADLP 

GSPVSNNFMGCLKEWYKNNDVRLELSRLAKQ 

GDPKMKIHGVVAFKCENVATLDPITFETPESFISL 

PKWNAKKTGSISFDFRTTEPNGLILFSHGKPRHQ 

KDAKHPQMIKVDFFAEEMLDGHLYLLLDMGSGT 

IKIKALLKKVNDGEWYHVDFQRDGRSGTISVNT 

LRTPYTAPGESEILDLDDELYLGGLPENKAGLVF 

PTEVWTALLNYGYVGCIRDLFIDGQSKDIRQMA 

EVQSTAGVKPSCSKETAKPCLSNPCKNNGMCRD 

GWNRYVCDCSGTGYLGRSCEREATVLSYDGSM 

FMKIQLPWMHTEAEDVSLRFRSQRAYGILMAT 

TSRD S ADTLRLELDAGR VKLTVNLD CIRINCN S S 

KGPETLFAGYNLNDNEWHTVRVVRRGKSLKLT 

VDDWAMTGQMAGDHTRLEFHNIETGnTERRY 

LSSWS>JHGHLQSLTFNGMAY1DLCKNGDIDYC 

ELNARFGFRNIIADPVTFKTKSSYVALATLQAYT 

SMHLrTQFKTTSLDGLILYNSGDGNDFIVVELVK 

GYLHTVFDLGNGANLIKGSSNKPLNDNQWHNV 

MISRDTSmHTVKmTKITTQJTAGARNLDLKSDL 

YIGGVAKETYKSLPKLVHAKEGFQGCLASVDLN 

G\RLP\DLISDGSFSCNGTDSRRGMWKGPSTTACQ 



360 



WO 01/57190 

PCT/US01/04098 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


^"wTit^lfr^ °+*y*** »>=As P artic Add, 
Uz-irintamic Acid, ^Phenylalanine. C=C?lvn'n» w—tn B *sA: 
w » lutaiuui., v» \j iy cine, ti — ilistidine 

I-Isoleocine, K=Lysine, b=Uudne, M=Methionine, 

N=Af paragii.^ .Proline, Q=Gtatamine, R=Arginine, {^Serine, 

Threonine, V=Valine, W=Tryptophtn, Y=Tyrosine, 

X-Unkoown, *=Stop codon,/=possible nucleotide deletion, 

\=possible nucleotide insertion 










bUSCSNQGVCLQQWDGFSCDCSMTSFSGPLCND 

PGTTYIFSKGGQQITYKWPPNDRPSTRADRLAIGF 

STVQKEAVLVRVDSSSGLGDYLELHIHQGKIGVK 

FNVGTDDIAIEESNAnNDGKYHWRFTRSGGNA 

TLQVDSWPVIERYPAGRQLTIFNSQATraGGKEO 

GQPFQGQLSGLYYNGLKVXNMAAENDANIAIVG 

NVRLVGEVPSSMTTESTATAMQSEMSTSIMETTT 

TLATSTARRGKPPTKEPISQTTDDILVASAECPSD 

DEDIDPCEPSSGGLANPTRAGGREPYPGSAEVIRE 

SSSTTGMWGIVAAAALCILILLYAMYKYRNRDE 

GSYHVDESRNYISNSAQSNGAVVKEKQPSSAKSS 
NKNKKNKDKEYYV 


|3502 


A 


"194 


72 


KPAHLPITVTIMPKRKPSEGAMSDKVKA^FELO 

RRSAGLFSKPTPPKPETRPKKDPANQRQKLPKVR 

KGKA^aOBGNSPAEERCSMVQTQKVEGWRSG 


3503 
3504 


A 


43 


3358 


SUURGPVRVRSEQLSPSAEQVSQISQISLGRRPLS 

SLPPPPSRALAPTRAPDTALTIMEVAEVESPLNPS 

CKIMTFRPSMEEFREFNKYLAYMESKGAHRAGL 

AKVTPPKEWKPRQCYDDIDNLLIPAPIQQMVTGO 

SGLFTQYNIQKKAMTVKEFRQLANSGKYCTPRY 

LDYEDLERKYWKNLTFVAPIYGADINGSIYDEGV 

DEWNIARLNTVLDWBEECGISIEGVNTPYLYFG 

MWKTTFAWHTEDMDLYSINYLHFGEPKSWYAIP 

PEHGKRLERLAQGFFPSSSQGCDAFLRHKMTLIS 

PSVLKKYGIPFDKITQEAGEFMITFPYGYHAGFN 

HGFNCAESTNFATVRWIDYGKVAKLCTCRKDM 

VKISMDIFVRKFQPDRYQLWKQGKDIYTIDHTKP 

TPASTPEVKAWLQRRRKVRKASRSFQCARSTSK 

RPKADEEEEVSDEVDGAEVPNPDSVTDDLKVSE 

KSEAAVKLRNTEASSEEESSASRMQVEQNLSDHI 

KLSGNSCLSTSVTEDIKTEDDKAYAYRSVPSISSE 

ADDSIPLSTGYEKPEKSDPSELSWPKSPESCSSVA 

ESNGVLTEGEESDVESHGNGLEPGEIPAVPSGER 

NSFKVPSIAEGENKTSKSWRHPLSRPPARSPMTL 

VKQQAPSDEELPEVLSIEEEVEETESWAKPLIHL 

WQTKPPNFAAEQEYNATVARMKPHCAICTLLMP 

YHKPDSSNEENDARWETKLDEWTSEGKTKPLIP 

EMCFIYSEENIEYSPPNAFLEEDGTSLLISCAKCC 

VRVHASCYGIPSHEICDGWLCARCKRNAWTAEC 

CLCNLRGGALKQTKNNKWAHVMCAVAVPEVR 

FTNVPERTQIDVGRIPLQRLKLKCIFCRHRVKRVS 

GACIQCSYGRCPASFHVTCAHAAGVLVMEPDDW 

PYWNITCFRHKVNPNVKSKACEKVISVGQTVIT 

KHRNTRYYSCRVMAVTSQTFYEVMFDDGSFSRD 

TFPEDIVSRDCLKLGPPAEGEWQVKWPDGKLY 

GAKYFGSNIAHMYQVEFEDGSQIAMKREDIYTL 

DEELPKRVKARFVSAGRCHLGTCQVNSLSSPHVS 

QAQQETYLGFWINSKKSOCNIFLSGTY 




A j 


H24 


139 ] 

1 
3 

: 


RGEEQFDAEFRRFACLGFGERLOEFSRLLRAVHR - 

5RAWTCYLAIRMLMATCCPSPTTTACTGPWORA 

PPLRLLVQKREADSSGLAFASNSLQRRKKGLLLR 

PVAPLRTRPPLLISLPQDFRQVSSVTDVDLLPETH 

fOlVRLHKHGSDRPLGFYIRDGMSVRVAPOG\LER 

/PGMSRLVRGGLAESTGLLAVSDEILEVNGIEV 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (AWUanine OCystelne, D~Aspart!c Add, 
EXSlutamic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
!~Isoleudne, K=Lysine, Lr=Leodne, M=Methionine» 
N^Asparagine, P=ProIine, Q^GIutamlne, R-Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *«Stop codon, /^possible nudeotide deletion, 
^possible nudeotide insertion 










AGKTLNQVTDMMVANSHNXLIVTVKPANQRNN 
VVRGASGRLTGPPSAGPGPAEPDSDDDSSDLVffi 
NRQPPSSNGLSQGPPCWDLHPGCRHPGTRSSLPS 
LDDQEQASSGWGSRIRGDGSGFSL 


3505 


A 


3 


2898 


SCRSATSQSGCGGGRSWLCSSLKMAAQPPRGIRL 

SALCPKFLHTNSTSHTWPFSAVAELIDNAYDPDV 

NAKQIWIDKTVINDHICLTFTDNGNGMTSDKLH 

KMLSFGFSDKVTMNGHVPVGLYGNGFKSGSMVR 

LGKDAIVFTKNGESMSVGLLSQTYLVEVDCAEHV 

VWIVAFNKHRQMINLAESKASLAAILEHSLFSTE 

QKLLAELDAIIGKKGTRIIIWNLRSYKNATEFDFE 

KDKYDIRIPEDLDEITGKKGYKKQERMDQIAPES 

DYSLRAYCSILYLKPRMQ1ILRGQKVKTQLVSKS 

LAYIERDVYRPKFLSKTVRITFGFNCRNKDHYGI 

MMYHRNRLIKAYEKVGCQLRANNMGVGVVGn 

ECNFLKPTHNKQDFDYTNEYRLTITALGEKLND 

YWNEMKVKKNTEYPLNLPVEDIQKRPDQTWVQ 

CDACLKWRKLPDGMDQLPEKWYCSNNPXDPQFR 

NCEVPEEPEDEDLVHPTYEKTYKKTNKEKFRIRQ 

PEMIPRINAELLFRPT\ALSTPS\FSSPKESVSKR/RH 

LSEGTNSYATRLLNNHQVPPQSEPESNSLKRRLS 

TRSSILNAKNRRL\SSQF\ENSVYKG\DDDDEDVI1 

LEENSTPKPAVDHDIDMKSEQSHVEQGGVQVEF 

VGDSEPCGQTGSTSTSSSRCDQGNTAATQTEVPS 

LWKKJEETVEDEIDVRNDAVILPSCVEAEAKIHE 

TQETTDKSADDAGCQLQELRNQLLLVTEEKENY 

KRQCHMFTDQIKVLQQRILEMNDKYVKKETCH 

QSTETDAVFLLESINGKSESPDHMVSQYQQALEE 

IERLKKQCSALQHVKAECSQCSNNESKSEMDEM 

AVQLDDVFRQLDKCSIERDQYKSEVELLEMEKS 

QIRSQCEELKTEVEQLKSTNQQTATDVSTSSNffiE 

SVNHMDGESLKLRSLRVNVGQLLAMIVPDLDLQ 

QVNYDVDWDEILGQWEQMSEISST 


3506 


A 


2 


2120 


RPPEAGGRYRAGGRRQAAKPSRPPLPSRRRLPQG 

GRTRRAMDRPAAAAAAGCEGGGGPNPGPAGGR 

RPPRAAGGATAGSRQPSVETLDSPTGSHVEWCK 

QLIAATISSQISGSVTSENVSRDYKALRDGNKLA 

QMEEAPLFPGESIKAIVKDVMYICPFMGAVSGTL 

TVTDFKLYFKNVERDPHFILDVPLGVISRVEKIGA 

QSHGDNSCGIEIVCKDMRNLRLAYKXQEEQSKLG 

1FENLNKHAFPLSNGQALFAFSYKEBCFPINGWKV 

ydpvseykrqglpneswkiskinsnyefcdtypa 

iiwptsvkdddlskvavflakgrvpvlswihpe 

sqahtrcsqplvgpndbcrckedekylqumdan 

aqshklhfdarqnsvadtnktkgggyesesayp 

naelvfleihnihvmreslrklkeivypsidearw 

LSKWGTHWLEYIRMLLAGAVRIADKIESGKTSV 

VVHCSDGWDRTAQLTSLAMLMLDSYYRTIKGFE 

TLVEKEWISFGHRFALRVGHGNDNHADADRSPIF 
LOFVDPVWOA/fTROFP^ A FFFMPT PI TTTT nur vc 

CLFGTFLCNCEQQRFKEDVYTKTISLWSYINSQL 
DEFSNPFFVNYENHVLYPVASLSHLELWVNYYV 
RWNPRMRPQMPIHQNLKELLAVRAELQKRVEG 
LQREVATRAVSSSSERGSSPSHFATSVHTLV 


3507 


A 


1 


2169 


GSSIKJRLTVLCAKNLAKKDFFRLPDPrAAKTVVD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue ol 

peptide 

sequence 


Predicted end 

mirlrnfiHp 

location 
corresponding 
to last amino 
acid residue ol 
peptide 
sequence 


E^mi A, f: ine O***"**. »=Aspartic Add, 
E-GluOnHc Aad. F=Ph t nylalanine, G=Glycine, HHHistidine, 
Hsoleucine, K=Lysine, L=Leucine, Methionine, 

T-Threonme, V-Valine, W=Tryptophan, Y^yroslne, 
X-Unknown, *=Stop codon, /possible nucleotide deletion. 
\=possible nucleotide insertion 


3508 








USUQCHSTm VKNTLDPKWNQHYDLWGKTDSI " 

TISVWNHKKIHKKQGAGFLGCVRLLSNAISRLKD 

TGYQRLDLCKLNPSDTDAVRGQIWSLOTRDRIG 

TGGSWDCRGLLENEGTVYEDSGPGRPLSCFME 

EPAPYTDSTGAAAGGGNCRFVESPSQDQRLOAO 

W.RNPDVRGSLQTPQ^HGHQSPEU>EGYEORT 

TVQGQVYFLHTQTGVSTWHDPRIPRDLNSVNCD 

ELGPLPPGWEVRSTVSGRIYFVDHNNRTTOFTDP 

RLHHIMNHQCQLKEPSQPLPLPSEGSLEDEELPA 

QRYERDLVQKLKVLRHELSLQQPQAGHCRIEVS 

REEIFEESYRQIMKMRPKDLKKRLMVKFRGEEG 

LDYGGVAREWLYLLCHEMLNPYYGLFOYSTDNI 

YMLQINPDSSINPDHLSYFHFVGRIMGLAVFHGH 

w^Sf TVPFYKQLLGKPI Q LSDLESV DPELHKSL 

VWILENDITPVLDHTFCVEHNAFGRILQHELKPN 

G\RNWVTEENKKEWRLYVNWRFMRGIEAOFL 

ALQKGFNELIPQHLLKPFDQKELELnGGLDKTOL 

NDWKSNTRLKHCV ADSNIVRWF WQA VETFDEE 

RRARLLQFVTGSTRVPLQGFKALQGSTG\AAGPR 

LFTIHLIDANTDNLRKAHTCFNRIDIPPYESYEKr. 

YEKLLTAVEETCGFAVE ™>*b*i* 




A 


3 


6388 

j 

i 

■ 
i 


lLYINPADLGWNPPVSSWffiKREIQTERANLULF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSOGT1FDY 

YmPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLOAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTTNPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDL VLFEDAMRHV CHINRILESPRGNALL VG VG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVRNEVKSO 

GL VDNRENC WKFFIDRJRRQLKVTLCFSP VGNKL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNOTSOSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQVVGVETDKVSREKAMADEEEO 

fCVAVIMLEVKQKQKDCEEDLAKAEPALTAAOA 

^LOTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

VIAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 
^NKENIHENCLKAIRPYT -OnppiTMi>m?\/ a tvcw . 

\AGLCSWVINIVRFYEVFCDVEPKRQALNKATA 
)LTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 
rADKLKCQQEAEVTAVTISLANRLVGGLASENV 
tWADAVQNFKQQERTLCGDILLITAFISYLGFFT 
CKYRQSLLDRTWRPYLSOLKTPIPVTPALDPLRM 
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SEQ W 

NO: 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino add sequence (A=AlanIne OCysteine, D=Asparric Acid/ 
E>=Clntamie Add, F-PhenylaJaoine, G^CIydne, H=Histidine, 
l=Iso!eudne, K^Lysine, D=Leudue, M=Metnionine, 
N^Asparagine, P«ProHne, Q=Glutamine, R^Argininc, S^Serine, 
T-Threonine, V«Va!inc, W=Tryptophan, Y-Tyrosine, 
X=Unknown, # =Stop codon, ^-possible nucleotide deletion, 
\=possible nucleotide insertion 



LMDDADVAAWQNEGLPADRMSVENATILINCE" 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAWLIENLEESIDPVLGPLLGRE 

VIKKGRHKIGDKECEYNPKFRLILHTKIJU^ 

PELQAQATLINFTVTRIXjLEDQLLAAWSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EXHKD^EAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKL7YLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYWGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEWAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALCYFHAWAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIWAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GIITEAKLKDLTPPMPVMFIKAIPADVRQDCGHVY 

SCPVTKTSQVRDPTWWTFNLKTKENPSKWVLA 
GVALLLQI 



3509 



6388 



ILYINPADLG WNPPVSS WIEKREIQTERANLTILF " 

DKYLPTCLDTLRTRFKKIIP1PEQSMVQMVCHLLE 

CLLTTEDEPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKJ^fVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFmDMNMPEVD 

AYGTVQPHTORQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKlATTFLPTGIKFHYnmRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHV CHINRILESPRGNALLVG VG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENnSNVRNEVKSQ 

GLVDNRENCWKFFIDR1RRQLKVTLCFSPVGNKL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTCGffiPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFERLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQWGVETDKVSREKAMADEEEQ 
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NO: 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
add residue of 
peptide 

sequence 



rredicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



3510 



390 



3330 



PCT/US0 1/04098 

Ammo acid sequence ,A=Alauine OCyslane, D=Aspartic Acid, 
^Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L-Leudne, M=Methlonine, 
N-Asparagine, P-Proline, Q=Glutamine, R-A^inine, S-Serine, 
T=^reomue,^Valine,W^rryptoph.n,V-^«in^ 
X-Unknown, *=S top codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion ' 



KV A V IMLb V K.QKQKDCEEDL AK AEP ALTAAQ A 
ALNTLNKTNLTELBCSFGSPPLAVSNVSAAVMVL 
MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 
FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 
AAGLCSWV1NIVRFYEVFCDVEPKRQALNKATA 
DLTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 
TADKLKCQQEAEVTAVTISLANRLVGGLASENV 
RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 
KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 
LMDDADVAAWQNEGLPADRMSVENATILINCE 
RWPLMVDPQLQGKWIKNKYGEDLRVTQIGOKG 
YLQIIEQALEAGAVVL1ENLEESIDPVLGPLLGRE 
yiKKGRFIKIGDKECEYNPKFRLILHTKLANPHYO 
PELQAQATLINFTVTRDGLEDQLLAAWSMERP 
DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 
GNFLGETVLVENLEITKQTAAEVEKKVOEAKVT 
^S^^^^SL^MND^KIHPM 
YQFSLKAFSrVFQKAVERAAPDESLRERVANLID 
SITTSVYQYT1RGLFECDKLTYLAQLTTQILLMNR 
EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 
VKVLSSMEEFSNLDRDffiGSAKSWKKFVESECPE 
KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 
RDFVEEKLGSKYWGRALDFATSFEESGPATPMF 
FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 
GQGQEWAEAALDLAAKKGHWVILQNTLEMCS 
RETEFKSILFALCYFHA V VAERRKFGPOG WNRS Y 
PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 
EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 
SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 
LHPNAEIGFLTQTSEKLFRTVLELQPRDSOARDG 
AGATREEKVKALLEEILERVTDEFNIPELMAKVE 
ERTPYIVVAFQECGRMNILTREIQRSLRELELGLK 
GELTMTSHMENLQNAL YFDMVPES WA RRA YPS 
TAGLAA WFPDLLNRIKELEA WTGDFTMPSTVWL 
TGFFNPQSFLTAIMQSTARKNEWPLDQMALOCD 
MTKKNREEFRSPPREGAYmGLFMEGACWDTOA 
GnTEAKLKDLTPPMPVMFIKAIPAD\RODCGHVY 

OVALLLQI 

AACiSGSRPPAPAARKMADLAECNIKVMCRFRPL 
NESEVNRGDKYIAKFQGEDTVVIASKPYAFDRVF 
QSSTSQEQVYNDCAKKIVKDVLEGYNGTIFAYG 
QTSSGKTHTMEGKLHDPEGMGIIPRIVQDIFNYry 
SMDENLEFHIKVSYFEIYLDKIRDLLDVSKTNLSV 
HEDKNRVPYVKGCTERFVCSPDEVMDTEDEGKS 
NRHVAVTNMNEHSSRSHSIFLINVKOENTOTEOK 
LSGKLYLVDLAGSEKVSKTGAEGA^LDEAKNW 
KSLSALGNVISALAEGSTYVPYRDSKMTRILODS 
LGGNCRTTTV^CCSPSSYNESETTCSTLLFGORAKTI 
KhTTYCVNVELTAEQWKKKYEKEKEKNKJLRNTI 
QWLENELNRWRNGETVPIDEQFDKEKANLEAFT 
VDKDITLTNDKPATAIGVIGNFTDAERRKCEEEIA 
KLYKQLDDKDEEINQQSQLVEKLKTQMLDQEEL 
LASTRRDQDNMQAELNRLQAENDASKEEVKEV 
LQALEELAVNYDQKSOEVEDKTKEYF.I.T.sr>BT m 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCystdne, D^Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G-Gtyeine, H^Histidine, 
I°Iso!eudoe, K«Lysine, L^Leudne, M=MethionIne, 
N=Asparagine, P=Proline, Q-Giutamine, R=Arginine f S=Serine, 
T»Threonlne, V=Vallne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, A=possible nudeotide ddetion, 
\=possibie nudeotide insertion 










QK5ATLASIDAELQKLKEMThOTQKKRAAEMMA 

SLLKDLAEIGIAVGNNDVKQPEGTGMIDEEFTVA 

RLYISKMKSEVKTMVKRCKQLESTQTESNKKME 

ENEKELAACQLRISQHEAKKSLTEYLQNVEQKK 

RQLEESVDALSEELVQLRAQEKVHEMEKEHLNK 

VQTANEVKQAVEQQIQSHRETHQKQISSLRDEVE 

AKAKLITDLQDQNQKMMLEQERLRVEHEKLKA 

TDQEKSRKLHELTVMQDRREQARQDLKGLEETV 
AKELOTI ,HNT RKT FVODT ATT? VT^lfQ ATrmcmrvr 

GGSAAQKQKISFLENNLE\QLTKSAQTSWYRDNA 

DLRCELPKLEKRLRATAERVKALESALKEAKEN 

ASRDRKRYQQEVDRIKEAVRSKNMARRGHSAQI 

AKPIRPGQHPAASPTHPSAIRGGGAFVQNSQPVA 

VRGGGGKQV 


3511 


A 


1 


1757 


MASVQASRRQWCYLCDLPKMPWAMVWDFSEA 

VCRGCVNFEGADRJQSLLIDAARQLKRSHVLPEGR 

SPGPPALKHPATKDLAAAAAQGPQLPPPQAQPQP 

SGTGGGVSGQDRYDRATSSGRLPLPSPALEYTLG 

SRLANGLGREEAVAEGARRALLGSMPGLMPPGL 

LAAAVSGLGSRGLTLAPGLSPARPLFGSDFEKEK 

QQRNADCLAELNEAMRGRAEEWHGRPKAVREQ 

LLALSACAPFNVRFKKDHGLVGRVFAFDATARP 

PGYEFELKLFTEYPCGSGNVYAGVLAVARQMFH 

DALREPGKALASSGFKYLEYERRHGSGEWRQLG 

ELLTDGVRSFREPAPAEALPQQYPEPAPAALCGP 

PPRAPSRNLAPTPRRRKASPEPEGEAAGKMTTEE 

ODOR HWV A PHTiPVC A RTDn\/DCDI A ai v\n/Atj a 

Vyy^" w v at u\jr i 5AJJ 1 ru V r orlAALKN VAEA 

LGHSPKDPGGGGGPVRAGGASPAASSTAQPPTQ 

HRLVARNGEAEVSPTAGAEAVSGGGSGTGATPG 

APLaCTLCRERLEDTHFVQ\CPPVPEHKFCFPCSR 

KFIKAQGPAGEVVYCPSGDKCPLVGSSVPWAFMQ 

GEIATILAGDIKVKKERDP 


3512 


A 


3 


1994 


NTNSSSVTNSAAGVEDLNTVQVTVPDNEKERLSS 

IEKIKQLREQVNDLFSRKFGEAIGVDFPVKVPYR 

KITFNPGCVS^IXjMPPGWFKAPGYLEISSMRRIL 

EAAEFKFTVIRPLPGLELSNGEYSTVGKRKIDQE 

GRVFQEKWERAYFFVEVQNISTCLICKRSMSVSK 

EYNLRRHYQTlfflSKHYDQYMERMRDEKLHELK 

KGLRKYLLGLSDTECPEQKQVFANPSPTQKSPVQ 

PVEDLAGNLWEKLREKIRSFVAYSIAEDEITDINN 

rrQLAIFIRGVDENFDVSEELLDTVPMTGTKSGN 

EIFSRVEKSLKNFCINWSKLVSVASTGTPPMVDA 

NNGLVTKLKSRVATFCKGAELKSICCDHPESLCA 

Q\KLKMDHVMDVVVKSVNWICSRGLNHSEFTTL 

LYELDSQYGSLLYYTEDCWLSRGLVLKREFESLE 

EDDSFMSSRGKPLPQLSSIDWIRDLAFLVDMTMH 

HLTR>INLAHFPTLKLVSRNESDGLNYIPKIAELK 

TEFQKRLSDFKLYESELTLFSSPFSTKIDSVHEELQ 

MEVTOLQOSTIVLKTKYDKVGIPEFYKYLWGSYP 

KYKHHCAKE^MFGSTYICEQLFSiMKLSKTKYC 

SQLKDSQWDSVLHIAT 


3513 


A 


1836 


513 


rTCSLLSVKWFCFSILVLIFLG'mCYWEMTQSRPSr' 

DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 

GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 
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SEQID 
NO: 


Method 


Predicted 

oeginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue o! 
peptide 
sequence 


Ammo acid sequence <A=Alanine C=Cysteine, D-Asnartic Arid 
^Glutamic Acid, F=Phe ny lal a n i „e, <^d* J^^nT' 

N=Aspartgiae, P=Proline, Q=Glutamine, R=Arginlne, S=Sertae. 
T=Threooiiie I V=Vali n e,W=Tr y ptophan,Y=Tyrosi B e, 
A-Unknown, *^top codon, /^possible nucleotide deletion 
\-possible nucleotide insertion ' 


3514 








" LhWASRGVSPSASAWPEEKNmgPAlLNSSALRO 
IAEGTSKEMWQNDLQPLLffiRYPGSPGSYAARO 
HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSMa 
STLNPTAKRHLVLACHYDSKYFSHWVNNRVFVG 
ATDSAVPCAMMLELARALDKKLLSLKTVSnsifP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 
HL 1 


3515 


A 


1836 


513 


^LLSVKWCFSlLVLIFLGTRCYWEMmSRPSPl 

DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 

GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 

LPWASRGVSPSASAWPEEKNYHQPADLNSSALRO 

IAEGTSISEMWQNDLQPLLBBRYPGSPGSYAARO 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTAKRHLVLACHYDSKYFSHWNNRVFVG 
ATDSAVPCAMMLELARALDKKLL<?r KTVvrxivu 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDL1GAPNPTF 

PNFFPNSARWFERLQAJEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 




A 


114 


754 


1 J fvia oisJt 1K1K J KKukft^KA 1 SNVF AMF I 
DQSQIQEFKEAFNMIDQNRDGFIDKEDLHDMLAS 
LGKNPTDEYLDAMMNEAPGPINFTMFLTMFGBK 
LNGTDPEDVIRNAFACFDEEATGT[QEDYLRELL 
TT\MGDRRTDE\EVDELYREAPI\DKKGGIFNYI\E 

FTRHLETGGPKDKDDRKITFQIPSPNVPWLATFG 
VFLEIFLLHGP 


[3516 


"a 


1 ' 


3T69 

j 

< 
] 
1 
( 


MAAAPSALLLLPPFPVLS1YRLQSRSRPSAPETOD 1 

SRVGGIMRGEKNYYFRGAAGDHGSCPTTTSPLA 

SALLMPSEAVSSSWSESGGGLSGGDBEDTRLLOL 

LRTARDPSEAFQALQAALPRRGGRLGFPRRKEAL 

YRALGRVLVEGGSDEKRLCLQLLSDVLRGOGEA 

GQLEEAFSLALLPQLVVSLREENPALRKDALOIL 

HICLKRSPGEVLRTLIQQGLESTDARLRASTALLL 

PILLTTEDLLLGLDLTEVnSLARKLGDQETEEESE 

TAFSALQQIGERLGQDRFQSYISRLPSALRRHYN 

RRLESQFGSQVPYYLELEASGFPEDPLPCAVTLS 

NSNLKFGIIPQELHSRLLDQEDYKNRTQAVEELK 

QVLGKFNPSSTPHSSLVGFISLLYNLLDDSNFKW 

HGTLEVLHLLVIRLGEQVQQFLGPVIAASVKVLA 

DNKLVKQEYMKIFLKLMKEVGPQQVLCLLLEH 

LKHKHSRVREEVVNICICSLLTYPSEDFDLPKLSF 

DLAPALVDSKRRVRQAALEAFAVLASSMGSGKT 

3ILFKAVDTVELQDNGDGVMNAVQARLARKTLP 

1 fcQGKVEYAVLMPSSAGGRSNHLAHGADTD 
WLLAGNRTQSAHCHCGDHVRDSMHIYGSYSPTI 
-TRRVLSAGKGKNKLPWENEQPGIMGENOTSTS 
<DIEQFSTYDFIPSAKLKLSQGMPVNDDLCTSRK 
IVSRhlLFQNSRDFNPDCLPLCAAGTTCTHQTNLS 
3KCAQLGFSQICGKTGSVGSDLQFLGTTSSHOEK 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=*Aspartic Acid, 
E=G!utamic Add, ^Phenylalanine, G=Glydoe, H»ffistidine, 
I = Isolendne, K=Lysine, L^Leudne, M=Methioninc, 
N^Asparaglne, P^Proiine, Q=GJutamine, R=Arginine, S=Serine, 
T=Onreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possib!e nudeotide ddetion, 
^possible nudeotide insertion 










VYASLNFGSKTQQTFGSQTECTSSNGQNPSPGAY 

CLPSYPVSSPRTSPKHTSPLUSPKKSQDNSVNFSNS 

WPLKSFEGLSKPKSHRRSLSAQKSSVDPTGRVNHG 

VENSQEKPP\VQLTPAL\VRSPSSRRGLNGTKPVPPI 

P\RGISLLPDKADLSTVGHKKKEPDDIWKCEKDS 

LPIDLSEL>n ; KbKDLDQEEMHSSLRSLRNSAAKK 

RAKLSGSTSDLESPDSAMKLDLTMDSPSJLSSSPNI 

NSYSESGVYSQESLTSSLSTTPQGKRIMSDIFPTFG 

SKPCPTRLSSAKKKISHIAEQSPSAGSSSNPQQISS 

FDFTTTKALSEDSVVVVGKGVFGSLSSAPATCSQ 

SVISSVENGDTFS1KQSIEPPSGIYGRSVQQNISSYL 

DVENEKDAKVSISKSTYNKMRQKRKEEKELFHN 

KDCEKKEKNSWERMRHTGTEKMASESETPTGAI 

SQYKERMPSVTHSPEIMDLSELRPFSKPEIALTEA 

LRLLADEDWEKKIEGLNFIRCLAAFHSEILNTKL 

HETNFAWQEVKNLRSGVSRAAVVCLSDLFTYL 

KKSMDQELDTTVKVLLHKAGESNTFIREDVDKA 

LRAMVNWTPARAVVSLINGGQRYYGRKMLFF 

MMCHPNFEKMLEKYVPSKDLPYIKDSVRNLQQK 

GLGEIPLDTPSAKGRRSHTGSVGNTRSSSVSRDA 

FNSAERAVTEVREVTRKSVPRNSLESAEYLKLIT 

GLLNAKDFRDRINGIKQLLSDTENNQDLVVGNIV 

Kir UAr KbKLhLUb N oK VNL V ALETMHKMIPLLRD 

HLSPIINMLIPAIVDNNLNSKNPGIYAAATNVVQA 

LSQHVDNYLLLQPFCTKAQFLNGKAKQDMTEKL 

ADI\rreLYQRJCPHATEQKVLVVLWHLLGNMTN 

SGSLPGAGGN1RTATAKLSKALFAQMGQNLLNQ 

AASQPPHIKKSLEELLDMTILNEL 


3517 


A 


1449 


252 


QDLKPVLDREYLAIYLKMVFFTCNACGESVKKI 

QVEKHVSVCRNCECLSCIDCGKDFWGDDYKNH 

VKC1SEDQKYGGKGY/EKVKTHKGD/ASKQQAW 

IQKISELIK\RPNVSPKVRELLEQISAFDNVPQ\KK 

AICFQNWMKNSLKVHNESILJDQVWNIFSEASNSE 

PVNKEQDQRPLHPVANPHAEISTKVPASKVKDA 

VEQQGEVKKNKRERKEERQKKRKREKKELKLE 

inhv^hin oKJN ^l^isJ^JKJ^Ov^liAJjLEAGGEEVPEA 

NGSAGKRSKKKKQRKDSASEEEARVGAGKRKR 

RHSKVETDSKKKKMKLPEHPEGGEPEDDEAPAK 

GKFNWKGTIKAILKQAPDNEITIKKLRKKVLAQY 

YTVTDEHHRSEEELLVIFNKKISKNPTFKLLKDK 

VKLVK 


3518 


A 


3 


635 


APDSNARNDHFDACSLRVQAGLSSAGPALGNSG " 

LAALMAorbfvA V 1 VPGNGGGDV 1 1 HG WYGWVK 

KELEKIPGFQCLAIO^MPDP™ 

HCDEKTfflGHSSGAIAAMRYAETHRVYAIVLVSA 

YTSDLGDENERASGYFTRPWQWEKDCANCPYIV 

QFGSTDDPFLPWKEQQEVADXSWKPNCTNSLTV 

ATFRTQSFMN 


3519 


A 


81 


2277 


VRETRREMAMAMSDSGASRLRRQLESGGFEARL " 
YVKQLSQQSDGDRDLOEHRORIOALAEETAONT 

KRNVYQNYRQFIETAREISYLESEMYQLSHLLTE 

QKSSLESIPLTLLPAAAAAGAAAASGGEEGVGGA 

GGRDHLRGQAGFFSTPGGASRDGSGPGEEGKQR 

TLTTLLEKVEGCRHLLETPGQYLVYNGDLVEYD 

ADHMAQLQRVHGFLMNDCLLVATWLPQRRGM 



368 



WO 01/57190 

PCT/US01/04098 





I SEQID 

NO: 


Method 


1 Predicted 

beginning 

nucleotide 

location 
1 corresponding 

to first amino 
1 acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine ^Cysteine, D=Aspartic Acid 1 
^-uutamic Add, F-Phenylalanine, G=GIydne, H=Histidine, 
I-IsoteDcue, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamiiie, R=Arginine, S=Serine. 
^Threonine, V=Valine, W=Tryptophan, Y-Sne, ^ 
X=Unkoowo, *=Stop codon, /=posslbte nucleotide deletion, 
\=possible nucleotide insertion 




3520 








YRYNALYSLUULAWNVKDNPPMKDMFKLLMF 

PENRIFQAENAKIKREWLEVLEDTKRALSEKRRR 

EQEEAAAPRGPPQVTSKATNPFEDDEEEEPAVPE 

VEEEKVDLSMEWIQELPEDLDVCIAQRDFEGAV 

DLLDKLNHYLEDKPSPPPVKELRAKVEERVROL 

TEVLVFELSPDRSLRGGPKATRRAVSQLIRLGOC 

TKACELFLRNRAAAVHTAIRQLRIEGATLLYIHK 

LCHVFFTSLLETAREFEIDFAGTDSGCYSAFWW 

ARSAMGMFVDAFSKQVFDSKESLSTAAECVKVA 

KEHCQQLGDIGLDLTFIIHALLVKDIQGALHSYK 

EIIIEATKHRNSEEMWRRMNLMTPEALGKLKEE 

MKSCGVSNFEQYTGDDCWVNLSYTWAFTKOT 

MGFLEEALKLYFPELHMVLLESLVEIILVAVOHV 

DYSLRCEQDPEKKAFIRQNASFLYETVLVPVVEK 
RFEEG VGKPAKOLODLRNASRI.rR VNPRSTtg yy 




3521 


A 


1706 


540 


t VAHLA WPWKADGDMEDG VLNEGFLVKRGHTV 
HNWKARWFILRQNTLVYYKLEGGRRVTPPKGRI 

lldgctitcpcleyenrplliklktqtsteyflea 

CSREE/RRDAWAFEUTGAIHAGQARGKVQQLHS 

LRNSFKLPPmSLHRIVDKMHDSNTGIRSSPNMEO 

GSTYKKTFLGSSLVDWLISNSFTASRLEAVTLAS 

MLMEENFLRPVGVRSMGAIRSGDLAEQFLDDST 

ALYTFAESYKKKISPKEEISLSTVELSGTWKOGY 

LAKQGHKRKNWKVRRFVLRKDPAFLHYYDPSK 

EENRPVGGFSLRGSLVSALEDNGVPTGVKGNVO 

GNLFKVITK\DDTHYYIQA\SSKAE\RAE\WIGSLS 

KSLNMNKDPEGTPDSLPSLPR 






A 


3 


3063 

] 
< 
] 
1 
1 


HASVSLSLGCPRPCADTPGPQPQPMDLRVGORPP 

VEPPPEPTLLALQRPQRLHHHLFLAGLQQQRSVE 

PMRVKMELPACGATLSLVPSLPAFSIPRHOSOSST 

PCPFLGCRPCPQLSMDTPMPELQEAPQEQELROL 

LHKDKSKRSAVASSVVKQKLAEVILKKQQAALE 

RTVHPNSPGIPYRTLEPLETEGATRSMLSSFLPPV 

PSLPSDPPEHFPLRKTVSEPNLKLRYKPKKSLERR 

KNPLLRKESAPPSLRRRPAETLGDSSPSSSSTPAS 

GCSSPNDSEHGPNPILGSEALLGQRLRLQETSV AP 

FALPTVSLLP AITLGLPAPARADSDRRTHPTLGPR 

GPILGSPHTPLFLPHGLEPEAGGTLPSRLQPILLLD 

PSGSHAPLLTVPGLGPLPFHFAQSLMTTERLSGSG 

LHWPLSRTRSEPLPPSATAPPPPGPMQPRLEQLKT 

HVQVTKRSAKPSEKPRLRQIPSAEDLETDGGGPG 

QWDDGLEHRELGHGQPEARGPAPLQQHPOVLL 

WEQQRLAGRLPRGSTGDTVLLPLAQGGHRPLSR 

AQSSPAAP ASLSAPEP ASQARVLSSSETPARTLPF 

TTGLIYDSVMLKHQCSCGDNSRHPEHAGRIQSIW 

SRLQERGLRSQCECLRGRKASLEELQSVHSERHV 

LLYGTNPLSRLKLDNGKLAGLLAQRMFVMLPCG 

GVGVDTDTIWNELHSSNAARWAAGSVTDLAFK 

VASRELKNGFAWRPPGHHADHSTAMGFCFFNS 

VAIACROLOOOSK A *\KT\ TVnwnA/lmr\Tr-Tw^^ 
^* v x^xxV OJ ^^"ivii-»i vu wjjvxIHGNGTOOT 

FYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGS 

3EGFNVNVAWAGGLDPPMGDPEYLAAFRIVVM 

'IAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA 

CCFGYMTQQLMNLAGGAWLALEGGHDLTAIC 

3ASEACVAALLGNRVDPLSEEGWKQKPNLNAIR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide j 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, F=Pnenylalaninc, G=GIyrine, H=ffistidine, 
I«=IsoIeucine, K<=Lysine, L^Leudne, M*Metblonine, 
N=Asparagine, P^Proline, Q^GIutamlne, R^Arginine, S==Scrinc, 
•^Threonine, V=VaIine, W^OTryptophan, Y=Tyrosine, 
X— Unknown, *=Stop codon, /—possible nucleotide deletion 
V=possible nudeotide insertion 










SLEAW1RVHSKYWGCMQRLASCPDSWVPRVPG 

ADKEEVEAVTALASLSVGILAEDRPSEQLVEEEE 
PMNL 


jJZx 


A 


o 




KMAALGEPVRLERDICRAIELLEKLQRSGEVPPQ 
KLQALQRVLQSEFCNAVREVYEHVYETVDISSSP 
EVRANATAKATVAAFAASEGHSHPRVVELPKTE 
EGLGFNIMGGKEQNSPIYISRIIP/GGIADRHGGLK 
RGDQLLSVNGVSVEGEHHEKAVELLKAAQGKV 
KLWRYTPKVLEEMESRFEKMRSAKRRQQT 


3523 


A 


645 


1465 


IMAETSLLEAGASAASTAAALENLQVEASCSVCL 

EYLKEPVUECGHNFCKACITRWWEDLERDFPCP 

VCRKTSRYRSLRPNRQLGSMVEIAKQIARPSSGRS 

GMRASAPQHHEALSLFCYEDQEAVCLICAISHTH 

RAHTVVPLDDATQEYKEKLQKCLEAXLNQKLQEI 

TRCKSSEEKKPGELKRLVESRRQQELREFEELHRR 

LDEEQQVLLSRLEEEEQDILQRLRENAAHLGDKR 

RDLAHLAAEVEGKCLQSGFEMLKVRPLPLHSPS 

G 


3524 


A 


3 


698 


PMVRHEAGEALGAIGDPEVLEILKQYSSDPVIEV 

AETCQLAVRRLEWLQQHGGEPAAGPYLSVDPAP 

PAEERXDVGRLREALLDESRPLFERYRAMFALRN 

AGGEEAALALAEGLHCGSALFRHEVGYVLGQLQ 

HEAAVPQLAAALARCTENPMVRHECAEALGAIA 

RPACLAALQAHADDPERWREVSCKVALDMYEH 

ETGRAFQYADGLEQLRGAPSLGPNPHPELPEDS 


3525 


A 


1452 


694 


EGLQRPEYLVASAAGFQGLAWGGEGRGRAGCS 

SSGFRDAEPLLLSCPGRNEPLKKERLKWKSDYP 

MTDGQLRSKRDEFWDTAPAFEGRKEIWDALKA 

AAYAAEANDHELAQAILDGASITLPHGTLCECY 

DELGNRYQLPIYCLSPPVNLLLEHTEEESLEPPEP 

PPSVRREFPLKVRLSTGKDVRLSASLPDTVGQLK 

RQLHAQE/GTPKPSWQRWFFSGKLLTDRTRLQET 

KIQKDFVIQVIINQPPPPQD 


3526 


A 


123 


3441 


PGNEGLGIJVADHNEDLGHLSADAPWPAVTMAP 

RKRSHHGLGFLCCFGGSDIPEINLRDNHPLQFME 

FSSPIPNAEELNIRFAELVDELDLTDKNREAMFAL 

PPEKKWQIYCSKKKEQEDPNKLATSWPDYYIDRI 

NSMAAMQSLYAFDEEETEMRNQWEDLKTALR 

TQPMRFVTRFIELEGLTCLLNFIJR5MDHATCESRI 

HTSLIGCIIALMNNSQGRAHVLAQPEAISTIAQSL 

RTENSKTKVAVLEILGAVCLVPGGHKKVLQAML 

HYQVYAAERTRFQTLLNELDRSLGRYRDEVNLK 

TAIMSFENAVLNAGAGEDNLEFRLHLRYEFLMLG 

IQPVIDKXRQHENA1LDKHLDFFEMVRNEDDLEL 

ARRFDMVHIDTKSASQMFELIHKKLKYTCAYPC 

LLSVLHHCLQMPYKRNGGYFQQWQLLDRILQQI 

VLQDERGVDPDLAPLENrTmO^VNMLINENEV 

KQWRDQAEKFRKEHMELVSRLERKERECETKTL 

EKEEMMRTVLNKMKDKLARESQELRQARGQVA 
ELVAOI SFT -STGPV^PPPPnAPT TT QQCA/rr-TXTrvr 

PPPPPPLPFACCPPPPPPPLPPGGPPTPPGAPPCLG 

MGLPLPQDPYPSSDVPLRKKRVPQPSHPLKSFNW 

VKLNEERWGTVWNEmDMQWRHJDLEDFEKM 

FSAYQRHQELITNPSQQKELGSTEDIYLASRKVK 

ELSVmGRRAQNCIILLSKLKLSNEEIRQAILKMD 
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sayuj I Method 
NO: 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



3527 [A 1445 



714 



3528 [A T~484" 



1777 



PCT/US01/04098 

Amino acid sequence (A-Alam ne OCysteine, P=Aspartic Acid 

Wsoieucine, K-Lysine, ^Leucine, Methionine, 
^Asparagine, P-Proline, Q=Glutamine, R=Argioine, S-Serine, 
T-Thr C on.ne,V=Valine,W=Tryptopha n ,Y=Ty ros ine; * 
X-UnknoTvn, *«Stop codon, ^possible nucleotide deletion, 
V-possi ble nucleotide i nsertion 



fe^DLAKDMLfcQLLJ^lPHKSDmLLE EHKHEIER 
MARADRFLYEMSRIDHYQQRLQALFF 

L^KPKVEAILLASRELVRSKRLRQMLEVILAI 

GNFMNKGQRGGAYGFRVASLNKIADTKSSIDRN 

ISLLHYLMLEKHFPDILNMPSELQHLPEAAKVN 

LAELEKEVGNLRRGLRAVEVELEYQRROVREPS 

DKFVPVMSDFITVSSFSFSELEDQLNEARDKFAK 

ALMHFGEHDSKMQPDEFFGIFDTFLQAFSEAROD 

LEAMRRRKEEEERRARMEAMLKEQRERERWOR 

QRKVLAAGSSLEEGGEFDDLVSALRSGEVFDKD 

LCKLKRSRKRSGSQALEVTRERAINR LNV 

LLGTRMLAGyLiiARDPKECjlHPEDPCPGAGAV 

MEKTAVAAEVLTEDCNTGEMPPLQQOIIRLHOE 

LGRQKSLWADVHGKLRSHmALREQl^LREKL 

R^QLQRWKARKKSAASPHAGQESHTLALEPAF 

GKISPLSADEETIPKYAGHKN\QSGHSSWGQRSSS 

WSAPPKPMSLKffiRISSWKTPPQENRDKNLSRR 



5684 



RISK1QVYYSTG y SSRKMNPTLOLA1J--LAVLLTVK 
GLLKPSFSPRNYKALSEVQGWKQRMAAKELAR 
QNMDLGFKLLKKLAFYNPGRNIFLSPLSISTAFS 
M.CLGAQDSTLDEKQGFNFRKMPEKDLHEGFH 
YIIHELTQKTQDLKLSIGNTLFIDQRLQPORKFLE 
^^ FYSAETILTNFQNLEMA Q K QINDFI^SKTH 
GKI>mLffiNIDPGTVMLLANYIFFRARWKHEFDP 
NVTKEEDFFLEKNSSVKVPMMFRSGIYOVGYDD 
^SCTILEIPYQKNITAIFILPDEGKLKHUKGLOV 
DTFSRWKTLLSRRVVDVSVPRLHMTGTFDLKKT 
LSYIGVSKIFEEHGDLTKIAPHRSLKVGEAVNKA 
ELKMDERGTEGAAGTGAQTLPMETPLWKIDKP 
YLLLIYSEKIPSVLFLGKIVNPrng 



VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIOY 

QADRTDDDDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETI1QTPSVVTQGTATRSRKTAQKTAMQCC 

^SS^^^^QNN^SQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKN1SKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAOPLSPNOG 

RVAWIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKKIRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGOAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVORV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSO 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTOSETTPMVVSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVO 

QWFDLICKVVSGLEVESASVTSQLEffiAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLIffiSSVAS 

IETCSRQRSHSSIQFSFKEKLSEKVSEKETTVKESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKOTSV 

FFSDGLDLENWYSCGEGDISEIESDMOSPOSpvqp 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine C=Cystrine, D^Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glydne, H^Histidine, 
I»Isoleodne, K«Lysine, U=Leudne, {^Methionine, 
N-Asparagine, P»Proline, Q=Clutamine, R»Arginine, S-Serioe, 
T-Threonlne, V«Valine, W=»Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /=possibie nudeotide ddetion, 
\*=possible nudeotide insertion 




• 






NFhHHPLYQHVLLYLQLYDSSRTLYAFSAIKAILk " 

TWIAFYNAISTTCVhWAYTPQLSLLQNLLARHRI 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

N4RSHYPTHVKVTAQDLIGNIWMQMMSIEILTLL 

FTELAKVffiSSAKGFPSnSDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDErTDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEEVNETGFDFWS\DLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRA\LHQHCACKMHPQWIGLIT 

STLPYMGKVLQRVWSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASIIPPDMILTLLEGITAIIHYC 

LLPPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKNTnAASASLTTINLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

rnQVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDN1LSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDNWFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTM1TELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QG1HQREFKJPYVVRLAKLLRKRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQK1EEMVEKDFLEGMIKT 


3530 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY " 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETIIQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYHQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 1 

SQQLTHKDKKIRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFJMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMWSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAOEDSOMPKF^^pnnnvn 

QVVFDLICKWSGLEVESASVTSQLEEEAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETTVKESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKQTSV 
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1 SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


^Intamic Acid, ^Phenylalanine, G=Glydne, H=Histidine, 
I=Isoleucine, K=Lysine, D=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginioe, S=Serine, 
T-TTireonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X-Unknown, *-3top eodon,/=possible nudeotide deletion 
VpossiUe nudeotide insertion 












^SDGLDLENWYSCGEGDISEIESDMGSPGSRKSF 

NFNIHPLYQHVXLYLQLYDSSR1LYAFSAIKAILK 

TNPIAFVNA1STTSVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSS1FSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEE\NETGFDFWS\DLEHISPHQPMTSLOYLHAO 

SITCQGMFLCAVIRAUJIQHCACKNIHPOWIGLIT 

STLPYMGKVLQRVVVSVTLQLCPvNLDNLIQOYK 

YETGLSDSRPLWMASnPPDMILTLLEGITAnHYC 

LLDPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTnNLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVTPAASEEQLLLVELVRSISVM 

RAETV1QTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

A WKKE AFDLFMDPSFFQMD AS C VNH WRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGIHQREFKPYVVRLAKLLRKRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSOVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKDEEMVEKDFLEGMIKT 




3531 


A 


553 


2470 


USPSPALSSQDPALSLKENLEDISGWGLPEARSK 
ESVSFKDVAVDFTQEEWGQLDSPQRALYRDVM 
LENYQNLLALGPPLHKPDVISHLERGEEPWSMO 
REVPRGPCPEWELKAVPSQQQGICKEEPAQEPDvI 
ERPLGGAQAWGRQAGALQRSQAAP\GR\RTCHG 
LGRPWEEFPLRCPLFAQQRVPEGGPLLDTRKNV 
QATEGRTKAPARLCAGENASTPSEPEKFPQVRRO 
RGAGAGEGEFVCGECGKAFRQSSSLTLHRRWHS 
REKAYKCDECGKAFTWSTNLLEHRRIHTGEKPFF 
CGECGKAFSCHSSLNVHQRIHTGERPYKCSACEK 
AFSCSSIASMHLRVHTGEKPYRCGECGKAFNQR 
THLTRHHRmTGEKPYQCGSCGBCAFTCHSSLTVH 
EKIHSGDKPFKCSDCEKAFNSRSRLTLHQRTHTG 
EKPFKCADCGKGFSCHAYLLVHRRIHSGEKPFKC 
NECGKAFSSHAYLIVHRRIHTGEKPFDCSOCWKA 
JV ' ni,ou v nyxvin i unrvP Y iS-CSECGRAFSQNHCL 
KHQKfflSGEKSFKCEKCGEMFNWSSHLTEHORL 
HSEGKPLAIQFNKHLLSTYYVPGSLLGAGDAGLR 
DVDPIDALDVAKLLCWPPRAGRNFST .ORgwm 


3532 


* : 


3931 — ; 


317 '] 
< 


HRELQDSPSAEPPAGSMPLRHWGMARGSKPVGD" 
3AQPMAAMGGLKVLLHWAGPGGGEPWVTFSR<; 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aianioe OCysteinc, D=Aspartic Acid, 
E=Olutamic Acid. F~Phenv1alanin£~ fl=f2hvrir»# u— u: 0 «:H;n« 
I=Isoleudnc, K=Lysine, L^Leorine, M=MetMoninc, 
N=Asparagtne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /possible nndeotide deletion, 
V=possible nodeotide insertion 










SLTAEEVCIHIAHKVGITPPCFNLFALFDAQAQV 

WLPPNHIIJBIPRDASLMLYRRHRFYSRVNWHGM 

NPREPAVYRCGPPGTEASSDQTAQGMQLLDPAS 

FEYLFEQGKHEFVNDVASLWELSTEEEIHHFKNE 

SLGMAFLHLCHLALRHGIPLEEVAKKTSFKDCIP 

RSFRRHIRQHSALTRLRLRNVFRRFLRDFQPGRLS 

QQNWMVKYLATLERLAPRFGTERVPVCHLRLLA 

QAEGEPCYIRDSGVAPTDPGPESAAGPPTHEVLV 

TGTGGIQWWPVEEEVNKEEGSSGSSGRNPQASL 

FGKKAKAHKAFGQPADRPREPLGAYFCDFRDIT 

HVGLKEHCVSMRQDNKCLELSLPSRAAALSFVS 

LVDGYFRLTADSSHYLCHEVAPPRLVMSERDG1H 

GPLLEPFVQAKLRPEDGLYLIHWSTSHPYRLILTV 

AQRSQAPDGMQSLRLRKFPIEQQDGAFVLEGWG 

RSFPSVRELGAALQGCLLRAGDDCFSLRRCCLPQ 

PGETSNLHMRGARASPRTLNLSQLSFHRVDQKEI 

TQLSHLGQGTRTNVYEGRLRVEGSGDPEEGKMD 

DEDPLVPGRDRGQELRVVLKVLDPSHHDIALAF 

YETASLMSQVSmmAF\aiGVCVRGPEmMVTE 

YVEHGPLDVWLRRERGHVPMAWKMVVAQQLA 

SALSYLENKNLVHGNVCGRNILLARLGLAEGTSP 

FIKLSDPGVGLGALSREERVERIPWLAPECLPGG 

ANSLSTAMDKWGFGATLLE1CFDGEAPLQSRSPS 

EKEHFYQRQHRLPEPSCPQLATLTSQCLTYEPTQ 

RPSFRTILRDLTRLQPHNLADVLTVNPDSPASDPT 

VFHKRYLKKIRDLGEGHFGKVSLYCYDPTNDGT 

GEMVAVKALKADCGPQHRSGWKQEIDILRTLYH 

EHIIKYKGCCEDQGEKSLQLVMEYVPLGSLRDYL 

PRHSIGLAQLLLFAQQICEGMAYLHAQHYIHRDL 

AARNVLLDNDRLVKIGDFGLAKAVPEGHEYYRV 

REDGDSPVFWYAPECLKEYKFYYASDVWSFGVT 

LYELLTHCDSSQSPPTBCFLELIGIAQGQMTVLRLT 

ELLERGERLPRPDKCPCEVYHLMKNCWETEASF 

RPTFENLIPILKTVHEKYQGQAPSVFSVC 


3533 


A 


182 


3465 


FRWLDFFKGSINSQFEFGRKKENMTSPAKFKKDK 

EIIAEYDTQVKEIRAQLTEQMKCLDQQCELRVQL 

LQDLQDFFRKKAEDSMDYSRNLEKLAERFLAKT 

RSTKDQQFKKDQNVLSPVNCWNLLLNQVKRES 

RDHTTLSDIYLNNIIPRFVQVSEDSGRLFKKSKEV 

GQQLQDDLMKVLNELYSVMKTYHMYNADSISA 

QSKLKEAEKQEEKQIGKSVKQEDRQTPRSPDSTA 

NVRIEEKHVRRSSVKKIEKMKEKRQAKYTENKL 

KAIKARNEYLLALEATNASVFKYYIHDLSDLIDQ 

CCDLGYHASLNRALRTFLSAELNLEQSKHEGLD 

AIENAVENLDATSDKQRLMEMYNNWCPPMKFE 

FQPHMGDMASQLCAQQPVQSELLQRCLQLQSRL 

STLK1ENEEVKKTMEATLQTIQDIVTVEDFDVSD 

CFQYSNSMESVKSTVSETFMSKPSIAKRRANQQE 

TEQFYFTKMKEYLEGRNLITKLQAKHDLLQKTL 

Ursbv^K 1 UCaLARJoSTVRKQDSSQAIPLVVESCIR 

FISRHGLQHEGIFRVSGSQVEVNDIKNAFERGEDP 

LAGDQNDHDMDSIAGVLKLYFRGLEHPLFPKDIF 

HDLMACVTMDNLQERALHIRKVLLVLPKTTLn 

MRYLFAFLNHLSQFSEENMMDPYNLAICFGPSL 

MSVPEGHDQVSCQAHVNELIKTniOHENIFPSPRE 
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| SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


I Predicted end 

nucleotide 

location 
I corresponding 
1 to last amino 

acid residue of 

peptide 

sequence 


1 Amino acid sequence (A=Alanioe OCysteine, l>=Asparnc Add, " 
I , ~ , c Aaa > '-rntnywianine, G=Glycine, H=FDstidine, 
I=Isoleucine, K=Lysine, L=Leucine, ^Methionine, 

?-^^ ne, v P ^? lin ^ Q ?' atami,Ie ' S=Serine, 
T-Threomne, V=VaIme, W=Tryptophaii, Y=Tyrosine, 
X-Unknowo, *=Stop codon, possible nncleotide deletion 
\=possible nucleotide insertion 










LbGPVYSRGGSMEDYCDSPHGETTSVEDSTQDV 

TAEHHTSDDECEPEEAIAKFDYVGRTARELSFKK 

GASLLLYQRASDDWWEGRHNGIDGLIPHQYIW 

QDTEDGVVERSSPKSEIEVISEPPEEKVTARAGAS 

CPSGGHVADIYLAMNKQRKRPESGSIRKTFRSDS 

HGLSSSLTDSSSPGVGASCRPSSQPIMSQSLPKEG 

PDKCSISGHGSLNSISRHSSLKNRLDSPQIRKTAT 

AGRSKSFDNHRPMDPEVIAQDIEATMNSALNELR 

ELERQSSVKHTPDWLDTLEPLKTSPWAPTSEPS 

SPLHTQLLKDPEPAFQRSASTAGDIACAFRPVKS 

VKMAAPVKPPAT\RPKPTAVFPKTNATSPGVNSST 
SPQSTOKSCTV 


3534 


A 


1 


2640 


1-RRFVCPASRKPAAGLRDAASSAPRGMASEGPRE' 

PESEGIKLSADVKPFVPRFAGLNVAWLESSEACV 

FPSSAATYYPFVQEPPVTEQKIYTEDMAFGASTFP 

PQYLSSEITLHPYAYSPYTLDSTQNVYSVPGSOY 

LYNQPSCYRGFQTVKHRNENTCPLPQEMKALFK 

KKTYDEKKTYDQQKFDSERADGTISSEDCSARGS 

HHLSIYAENSLKSDGYHKRTDRKSRHAKNVSTS 

KPEFEFTTLDFPELQGAENNMSEIQKQPKWGPVH 

SVSTDISLLREVVKPAAVLSKGEIWKNNPNESV 

TANAATNSPSCTRELSWTPMGYWRQTLSTELS 

AAPKNVTSMINLKTIASSADPKNVSIPSSEALSSD 

PSYNKEKHIIHPTQKSKASQGSDLEQNEASRKNK 

KKKEKSTSKYEVLTVQEPPRIEDAEEFPNLAVAS 

ERRDRBETPKFQSKQQPQDNFKNNVKKSQLPVOL 

DLGGMLTALEKKQHSQHAKQSSKPVWSVGAV 

PVLSKECASGERGRRMSQMKTPHNPLDSSAPLM 

KKGKQREIPKAKKPTSLKKIILKERQERKQRLOE 

NAVSPAFTSDDTQDGESGGDDQFPEQAELSGPEG 

MDELISTPSVEDKSEEPPGTELQRDTEASHLAPN 

HTTFPKIHSRRFRDYCSQMLSKEVDACVTDLLKE 

LVRFQDRMYQKDPVKAKTKRRLVLGLREVLKH 

LKLKKLKCV1ISPNCEKIQSKGGLDDTLHTUDYA 

CEQNIPFVFALNRKALGRSLNKAVPVSWGIFSY 

DGAQDQFHKMVELTVAARQAYKTMLENVQQE 

LVGEPVSLRHLPAYPHRAPAALQKMAPOP/VKEK 

EEPWffilWKKHLEAYSGCTLELEESLEASTSQM 


[3535 


A 


1747 


983 | 


LFQFQVCRSVLSPRAAGCTWSLAPRSRGAAGSPR 

RYRGPQPQPAPPSALPNSRPSPVASGREMWLSV 

PAEVTVlLLDffiGTTTPIAFVKDILFPYIEENVKEY 

LQTHWEEEECQQDVSLLRKQV\FADVVPAVRKW 

REAGMKVYIYSSGSVEAQKLLFGHSTEGDE.ELV 

DGHFDTKIGHKVESESYRKIADSIGCSTNNILFLT 

DVTREASAAEEADVHVAWVRPGNAGLTDDEK 
TYYSLITSFSELYLPSST 


3536 


A 


3 


1302 r 

] 

[) 


GRPPTAPHTGRPPTANRGDPRLDLKRGCARLLTS 
IESRGRP AASAGLRRDRCALRRWPLRRAPLARAT 

RKRAGSPRRCAPRPR A PPnn\H/?P A U TJrVOi^/- t /tt 

LLLLLCQFMEDRSAQAGNCWLRQAKNGRCQVL 
YKTELSKEECCSTGRLSTSWTEEDVNDNTLFKW 
MIFNGGAPNCIPCKETCENVDCGPGKKCRMNKK 
NKPRCVCAPDCSNITWKGPVCGLDGKTYRNECA 
LLKARCKEQPELEVQYQGRCKKTCRDVFCPGSS 



375 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
seqaence 


Amino acid sequence (A=Alamne OCystdne, D=Aspartic Add, 
EXSIutamic Add, F^Phenylatanine, G=Glydne, H=Histidine, 
I=Iso!eudoe l K^Lysine, L^Leudne, M*Methionlne, 
N^Asparagine, P=Proline, Q=GIutamine, R=Arginine, S«Serine, 
T^Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X«=Unknown, *=^top codon, A=pcssible nndeoHdc ddetion, 
\=ppssible nudeotide insertion 










TCV\VDQTNNAYCVTCNRICPEPASSEQYLCGND 
GVTYSVSACHLRKATCLLGRSIGLAYEGKCIKAK 
SCEDIQCTGGKKCLWDFKVGRGRCSLODELCPD 
SKSDEPVCASDNATYASECAMKEAACSSGVLLE 
VKHSGSCNSISEDTEEEEEDEDQDYSFPISSILEW 


3537 


A 


285 


2123 


IGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRF 

LTSIPTGIPEDATTLYLQNNQINNAGIPSDLKNLL 

KVERIYLYHNSLDEFPTNLPKYVKELHLQENNIR 

TITYDSLSKIPYLEELHLDDNSVSAVSffiEGAFRD 

SNYLRLLFLSRNHLSTIPWGLPRTIEELRLDDNRIS 

TISSPSLQGLTSLKRLVLDGNLLNNHGLGDKVFF 

NLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQ 

DNHINRVPPNAFSYLRQLYRLDMSNNNLSNLPQ 

GIFDDLDNITQLILRNNPWYCGCKMKWVRDWL 

QSLPVKVNVRGLMCQAPEKVRGMAIKDLNAELF 

DCKDSGWSTIQITTAIPNTVYPAQGQWPAPVTK 

QPDIKNPKLTKDHQTTGSPSRKTITITVKSVTSDTI 

HISWKLALPNITALRLSWLKLGHSPAFGSrreTIVT 

GERSEYLVTALEPDSPYKVCMVPMETSNLYLFD 

ETPVCIETETAPLRMYNPTTTLNREQEKEPYKNP 

NLPLAAIIGGAVALVTIALLALVCWYVHRNGSLF 

SRNC A YSKGRRRKDD YAEAGTKKDNS ILEIRETS 

FQMLPISNEPISKEEFVIHTIFPPNGMNLYKNNH 


3538 


A 


877 


6184 


WN VKPSLLV VQLFKFSDKEEHEQNDSISGKTGET " 

GVEEMIATRKVEQDSKETVKLSHEDDHILEDAGS 

SDISSDAACTNPNKTENSLVGLPSCVDEVTECNL 

ELKDTMGI A DKTENTLERNKIEPLG YCEDAESNR 

QLESTEFNKSNLEWDTSTFGPESNILENAICDVP 

DQNSKQLNAIESTKffiSHETANLQDDRNSQSSSV 

SYLESKSVKSKHTKPVIHSKQNMTTDAPKKIVAA 

KYEVfflSKTKVNVKSVKRNTDVPESQQNFHRPV 

KVRKKQIDKEPKIQSCNSGVKSVKNQAHSVLKK 

TLQDQTLVQIFKPLTHSLSDKSHAHPGCLKEPHH 

PAQTGHVSHSSQKQCHKPQQQAPAMKTNSHVK 

EELEHPGVEHFKEEDKLKLKKPEKNLQPRQRRSS 

KSFSLDEPPLFIPDNIAHRREGSDHSSSFESKYMW 

TPSKQCGFCKKPHGNRFMVGCGRCDDWFHGDC 

VGLSLSQAQQMGEEDKEYVCVKCCAEEDKKTEI 

LDPDTLENQATVEFHSGDKTMECEKLGLSKHTT 

NDRTKYTODTVKHKVKILKRESGEGRNSSDCRD 

NEIKKWQLAPLRKMGQPVLPRRSSEEKSEKIPKE 

STTVTCTGEKASKPGTHEKQEMKKKKV\EKGVL 

NVHPAASASKPSADQIRQSVRHSLXDDLMKRLTD 

SNLKVPEEKAAKVATKIEKELFSFFRDTDAKYKN 

KYRSLMFNLKDPKNNILFKKVLKGEVTPDHLIR 

MSPEELASKELAAWRRRENRHTIEMIEKEQREVE 

RRPITKITHKGEIEIESDAPMKEQEAAMEIQEPAA 

NKSLEKPEGSEKVRKEEVDSMSKDTTSQHRQHLF 

DLNCKICIGRMAPPVDDLSPKKVKVWGVARKH 

QrYMTJ A CCT A A I CCT*0"kTTT A OCCITncnir/MiflTitrfi'nn 

oUlNc/VcolAJJAl^od 1 olNlJLAolirriiEEKQESPKSTF 

SPAPRPEMPGTVEVESTrXARLNFIWKGFINMPS 

VAKFVTKAYPVSGSPEYLTBDLPDSIQVGGRISPQ 

TVWDYVEKIKASGTKEICVVRFTPVTEEDQISYT 

LLFAYFSSRKRYGVAANNMKQVKDMYLIPLGAT 

DKlPHPLVPFDGPGLELHRPmLUjLlIRQKLKRQ 



376 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 



Amino acid sequence (A«Alanine OCysteine, D-Aspartic Add, 
E=Glutamic Acid, F-Phenylalanine, G=Glycine, H^Histidine, 
I-Isoleucine, K=Lysioe, L=Leucinc, M=Methionine, 
N-Asparagiae, P-Proline, Q^lutamine, R=Arginine, Serine, 
T=Threomne, V-Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion 
\-possible nucleotide insertion 



HSAVJASI^HIAETPESAPPIALPPDKKSK^ 
APEEEhnDFFNSFTTVLHKQRNKPQQNLQEDLPTA 
VEPLMEVTKQEPPKPLRFLPGVLIGWENQPTTLE 
LANKPLPVDDILQSLLGTTGQVYDQVAQSVMEO 
NTVKEIPFLNEQTNSKIEKTDNVEVTDGENKEIK 
VKVDNISESTDKSAEIETSWGSSSISAGSLTSLSL 
RGKPPDVSTEAFLTNLSIQSKQEETVESKEKTLKR 
QLQEDQENNLQDNQTSNSSPCRSNVGKGNIDGN 
VSCSENLVANTARSPQFINLKRDPRQAAGRSOPV 
TTSESKDGDSCRNGEKHMLPGLSHNKEHLTEOIN 
VEEKLCSAEKNSCVQQSDNLKVAQNSPSVENIOT 
SQAEQAKPLQEDILMQNIETVHPFRRGSAVATSH 
FEVGNTCPSEFPSKSITFTSRSTSPRTSTNFSPMRP 
QQPNLQHLKSSPPGFPFPGPPNFPPQSMFGFPPHL 
PPPLLPPPGFG\FA\QNPMVPWPPVWlLP\GOPOR 
MMGPLSQASRYIGPQNFYQVKDIRRPERRHSDP 
WGRQDQQQLDRPFNRGKGDRQRFYSDSHHLKR 
ERHEKEWEQESERHRRRDRSQDKDRDRKSREEG 
HKDKERARLSHGDRGTDGKASRDSRNVDKKPD 
KPK SED YEKDKERJEKSKHREGEKDRDRYHKDR 
DHTDRTKSKR 



1769 



3540 



3541 



267 



GSW 1 V HLSLKPS ASPSLK WVCLPGAAA VNKHRS " 

GAGGLIRSLIQCTWAPAGPARRGGRGIEDFPYLF 

FQLTHCQQRICSVTQAGVQWCDHSSLQPQTPGL 

NQSSHLSLLSSRDYRMLSSFNEWFWQDRFWLPP 

NVTWTELEDRDGRVYPHPQDLLAALPLALVLLA 

MRLAFERFIGLPLSRWLGVRDQTRRQVKPNATL 

EKHFLTEGHRPKEPQLSLLAAQCGLTLOOTQRW 

FRRRRNQDRPQLTKKFCEASWRFLFYLSSFVGGL 

SVLYHESWLWAPVMCWDRYPNQLTLSCPAADS 

EA\SLYWWYLLELGFYLSLLIRLPFDVKRKGGGP 

SSIKPRPHYDPPSTA\DFKEQVIHHFVAVILMTFSY 

SANLLRIGSLVLLLHDSSDYLLEACKMVNYMOY 

QQVCDALFLIFSFVFFYTRLVLFPTQILYTTYYESI 

SNRGPFFGYYFFNGLLMLLQLLHVFWSCLILRML 

YSFMKKGQMEKDIRSDVEESDSSEEAAAAQEPL 

QLKNGTAGGPRPAPTDGPRSRVAGRLTNRHTTA 



1397 



8008 



SPAGY CHSULLPGCSRS A/C ADLAKHQELPGKKT 

LSEKKLKRYFVDYRRVLVCGGNGGAGASCFHSE 

PRKEFGGPDGGDGGNGGHVBLRVDQQVKSLSSV 

LSRYQGFSGEDGGSKNCFGRSGAVLYIRVPVGTL 

VKEGGRWADLSCVGDEYIAALGGAGGKGNRF 

FLANNNRAPVTCTPGQPGQQRVLHLELKTVAHA 

GMVGFPNAGKSSLLRAISNARPAVASYPFTTLKP 

HVGIVHYEGHLQIAVADIPGIIRGAHQNRGLGSA 

FLRHffiRCRFLLFVVDLSQPEPWTQVDDLKYELE 

MYEKGLSARPHAIVANKIDLPEAQANLSQLRDH 

LGQEVTVLSALTGENLEQLLLHLKVLYDAYAEA 
ELGQGRQPLRW 

DTQVSETLKRFAGKVTTASVl<iiRREILSELGKCV~ 
AGKDLPEGAVKGLCKLFCLTLHRYRDAASRRAL 
QAAIQQLAEAQPEATAKNLLHSLQSSGIGSKAGV 
PSKSSGSAALLALTWTCLLVRIVFPSRAKROGDI 
WNKLVEVQCLLLLEVLGGSHKHA VDO A wyi t 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, OGIytine, H=Histidine, 
I^Isoleudne, K=Lysine, L=Leudoe, M*=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamme, RpArginine, S=S trine, 
T^Thrconlne, V=VaIine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 
\=possib!e nudeotide insertion 








i 


KLWKENPGLVEQYLSAILSLEPNQNYAGMLGLL 

VQFCTSHKEMDWSQHKSALLDFYMKNILMSK 

VKPPKYLLDSCAPLLRYLSHSEFKDLILPTIQKSL 

LRSPENVIETISSLLASVTLDLSQYAMDIVKGLAG 

HLKSNSPRLMDEAVLALRNLARQCSDSSAMESL 

TKHLFAILGGSEGKLTWAQKMSVLSGIGSVSHH 

VVSGPSSQVLNGIVAELFIPFLQQEVHEGTLVHA 

VSVLALWCNRFIMEVPKKLTEWFKKAFSLKTST 

SAVRHAYLQCMLASYRGDTLLQALDLLPLLIQT 

VEKAASQSTQVPTITEGVAAALLLLKLSVADSQA 

EAKLSSFWQLIVDEKKQVFTSEKFLVMASEDAL 

CTVLHXLTERLFLDHPHRLTGNKVQQYHRALVA 

VIXSRTWHVRRQAQQTVRKLLSSLGGFKLAHGL 

LEELKTVLSSHKVLPLEALVTDAGEVTEAGKAY 

VPPRVLQEALCVISGVPGLKGDVTDTEQLAQEM 

LIISHHPSLVAVQSGLWPALLARMKIDPEAFITRH 

LDQIIPRMTTQSPLNQSSMNAMGSLSVLSPDRVL 

PQLISHTASVQNPALRLVTREEFAIMQTPAGELY 

DKSHQSAQQDSIKKANMKRENKAYSFKEQIIELE 

LKEEIKKKKGIBCEEVQLTSKQKEMLQAQLDREA 

QVRRRLQELDGELEAALGLLDIILAKNPSGLTQYI 

PVLVDSFLPLLKSPLAAPRIKNPFLSLAACVMPSR 

LKALGTLVSHVTLRLLKPECVLDKSWCQEELSV 

AVKRAVMLLHTHTITSRVGKGEPGAAPLSAPAFS 

LVFPFLKMVLTEMPHHSEEEEEWMAQILQILTVQ 

AQLRASPNTPPGRVDENGPELLPRVAMLRLLTW 

VIGTGSPRLQVLASDTLTTLCASSSGDDGCAFAE 

QEEVDVLLCALQSPCASVRETVLRGLMELHMVL 

PAPDTDEKNGLNLLRRLWVVKFDKEEEIRKLAE 

RLWSMMGLDLQPDLCSLLIDDVIYHEAAVRQAG 

AEALSQAVARYQRQAAEVMGRLMEIYQEKLYR 

PPPVLDALGRVISESPPDQWEARCGLALALNKLS 

QYLDSSQVKPLFQFFVPDALNDRHPDVRKCMLD 

AALATLNTHGKENVNSLLPVFEEFLKNAPNDAS 

YDAVRQSVWLMGSLAKHLDKSDPKVKPIVAKL 

IAALSTPSQQVQESVASCLPPLVPAIKEDAGGMIQ 

RLMQQLLESDKYAERKGAAYGLAGLVKGLGELS 

LKQQEMMAALTDAIQDKKNFRRREGALFAFEM 

LCTMLGKLFEPYVVHVLPHLLLCFGDGNQYVRE 

AADDCAKAVMSNLSAHGVKLVLPSLLAALEEES 

WRTKAGSVELLGAMAYCAPKQLSSCLPNIVPKL 

TEVLTDSHVKVQKAGQQALRQIGSVIRNPEELAI 

APVLLDALTDPSRKTQKCLQTLLDTKFVHFIDAP 

SLALIMPIVQRAFQDRSTDTRKMAAQIIGNMYSL 

TDQKDLAPYIJ'SVTPGLKASLJLDPVPEVRTVSAK 

ALGAMVKGMGESCFEDLLPWLMETLTYEQSSV 

DRSGAAQGLAEVMAGLGVEKLEKLMPEIVATAS 

KVDIAPHVRDGYIMMFNYLPrTFGDKFTPYVGPII 

PCILKALADENEFVRDTALRAGQRVISMYAETAI 

ALLLPOLEOGLFDDI WttTRF<3<5VnT T nm T PUTQn 

VTGKMTTETASEDDNFGTAQSNKAITTALGVERR 

NRV3LAGLYMGRSDTQLVVRQASLPIVWKIVVSN 

TPRTLREILPTLFGLLLGFLASTCADKRTIAARTL 

GDLVRKLGEKILPEIIPILEEGLRSQKSDERQGVCI 

GLSEIMKSTSRDAVLYFSESLVPTARKALCDPLE 
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3542 



Predicted 
beginning 
nucleotide 
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corresponding 
to first amino 
add residue of 
peptide 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 



62 



1130 



3543 [A 



3545 



654 



194 



A ~2 



1074 



273 



Amino acid sequence (A=Alanin e OCystdne, P=Ajpartic Add " 

I-Isoleucine, K=Lysine, JU=Leudue, M=Methionine 
N=Asparagine, P=Proline, CNGlutamine, R=Arglnine, S=Serlne. 
Threonine, V-Valine.W-Tryptophan.Y^osine, * 
X-Unknown, *=Stop codon, possible nucleotide deletion 
^possible nudeotide insertion 



evreaaaktfeqlhstighqaIEdSIpfllkold" 

DBEVSEFALDGLKQVMAKSRVVLPYLVPKLTTP 
PVNTRVLAFLSSVAGDALTRHLGVILPAVMLAL 
KEKLGTPDEQLEMANCQAVILSVEDDTGHRIIIE 
DLLEATRSPEVGMRQAAAIILNIYCSRSKADYTS 
HLRSLVSGLIRLFNDSSPWLEESWDALNAITKK 
LDAGNQLALIEELHKEIRLIGNESKGEHVPGFCLP 
KKGVTSELPVLREGVLTGSPEQKEEAAKALGLVI 
RLTSADALRPSWSITGPLIRILGDRFSWNVKAAL 
LETLSLLLAKVGMLKPFLPQLQTTFTKALQDSNR 
GVRLKAADALGKLISMIKVDPLFTELLNGIRAME 
DPGVRDTMLQALRFVIQGAGAKVDAVIRKNIVS 
LLLSMLGHDEDNTRISSAGCLGELCAFLTEEELS 
AVLQQCLLADVSGIDWMVRHGRSLALSVAVNV 
APGRLCAGRYSSDVQEMILSSATADRIPIAVSGV 
RGMGFLMRHHEETGGGQLPAKLSSLFVKCLONP 
SSDIRLVAEKMIWWANKDPLPPLDPQAIKPILKA 
LLDNTKDKNTVVRAYSDQAIVNLLKMROGEEVF 
g^S^DVASLEVLNEVNRRSLKKLASQADSTE 

>WNFQDFPGNRGLMG\QKGEIGPP\GQQGKKGAP" 

GMP\GLMGSNGSPGQPGTPGSKGSKGEPGIOGMP 

GASGLKGEPGATGSPGEPGYMGLPGIQGKKGDK 

GNQGEKG1QGQKGENGRQGIPGQQGIQGHHGAK 

GERGEKGEPGVRGA1GSKGESGVDGLMGPAGPK 

GQPGDPGPQGPPGLDGKPGREFSEQFIRQVCTDV 

IRAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPI 

GPEGPRGLPGLPGRDGVPGLVGVPGRPGVRGLK 

GLPGRNGEKGSQGFGYPGEQGPPGPPGPEGPPGI 

SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICD 
PSLCFSVIARRDPFRKGPNY " " 



PARSLEKMKAS V VLSLLGYL V VPSGAYILGRCTV 
AKKLHDGGLDYFERYSLENWVCLAYFESKFNPS\ 
AIYENTREGYTGFGLFQMRGSDWCGDHGRNRC 
HMSCSALLNPNLEKHKCAK1TVKGKEGMGAWP 
TWSRYCQYSDTLARWLDGOKT. 



SCRLAAGRLA^WLLRASRSUMLRAGWLRGAAA" 
LALLLAARWAAFEPITVGLAIGAASAITGYLSY 
NDIYCRFAECCREERPLNASALKLDLEEKLFGQH 
LATEXH^FKALTGFllNNKNPKKPLTLSLHGWAGT 
GKNFVSQMGAENLHPKGLKSNFVHLFVSTLHFP 
HEQKIKLYQDQLQKWIRGNVSACANSVFIFDEM 
DKL\HPGnE\AIKPFLDYYEHVERVSYR\KAIFIFLS 
NAGGDLITKTALDFWRAGRKREDIQLKDLEPVL 
SVGVFNNKHSGLWHSGLIDKNLIDYFIPFLPLEYR 
HVKMCVRAEMRARGSATOEDIVTRVAEEMTFFPV 
RDEKIYSDKGCKTVQSRLDFH 



591 



SAQGRSWGRFYRQIKRHPGI1PMGL1CLGMGSA" 
ALY1LRLAIJRSPDVW*SWDRKNNPEPWNRLSPN 
DQYKFLAVSTDYKKLKKDRPDF 



ALSTETRTPDMRRLLLVTSL V V VLLWEAGAVPA - 
PKVPIKMQVKHWPSEQDPEKAWGARVVEPPEK 
DIX)LVVLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDOG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPO»GSR 
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to first amino 

add residue of 
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Predicted cod 
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location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alauine C=Cystcine, D»Aspartic Acid, 
E=Glutamtc Acid, ^Phenylalanine, G=Glyeine, H»Hlstidine, 
I=Isoleucine, K=Lysine, l/"Leurine, M=M etfaionlne, 
N=Asparaglne, F^Proline, Q=GIutamine, R=Arginine, S=-Serine, 
T=Threonine, V= Valine, W»Tryptophan, Y=Tyrosine, 
X=UnUnown, *=3top codon, /=posslble nucleotide deletion, 
V*possible nucleotide insertion 










GHHCPRPVPRPRLLGLGPSLPCPS 


3547 


A 






AJLrJ>l tf I'R'l PUMKRLLL VTSL WVLL WE AGAVPA 
PKVPIKMQVKHWPSEQDPEKAWGARWEPPEK 
DDQLVYLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 
GHHCPRPVPRPRLLGLGPSLPCPS 


3548 


A 


3 


1641 


TWLPSVPAEEVQQPEMAAVLNAERLEVSVDGLT 

LSPDPEERPGAEGAPLAAATAATALATWIRSRPG 

RLRGTARSPGRRAAGGAAEEARRLEQRWGFGLE 

ELYGI^LRFFKEKDGKAFHPTYEEKLKLVALHK 

QVLMGPYNPDTCPEVGFFDVLGNDRRREWAAL 

GNMSKEDAMVEFVKLLNRCCHLFSTYVASHKIE 

KEEQEKKRKEEEERRRREEEERERLQKEEEKRRR 

EEEERLRREEEERRRIEEERLRLEQQKQQIMAAL 

NSQTAVQFQQYAAQQYPGNYEQQQILIRQLQEQ 

HYQQYMQQLYQVQLAQQQAALQKQQEVWAG 

SSLPTSSKVECNCTQVI*CQFNRQAKTHTDSSEKE 

LEPEAAEEALENGPKESLPVIAAPSMWTRPQIKD 

FKEKIQQDADSVITVGRGEVVTVRVPTHEEGSYL 

FWEFATDNYDIGFGVYFEWTDSr^NTAVSVHVSE 

SSDDDEEEEENIGCEEKAKKNANKPLLDEIVPVY 

RRDCHEEVYAGSHQYPGRGVYLLKFDNSYSLW 

RSKSVYYRVYYTR | 


3549 


A 


1837 


3593 


PAVLVLEPASQSRKQQNTASATAQHWSAQ1HKE 

SFLAPVrTKDEQKHRRPYEFEVERDAKARGLEQF 

SATHGHTPIILNGWHGESAMDLSCSSEGSPGATS 

PFPVSASTPKIGAISSLQGALGMDLSGELQAGLIHP 

VTGQIVNGSLRRDDAATRRRRGRRKHVEGGMD 

LIFLKEQTLQAGILEVHEDPGQATLSTTHPEGPGP 

ATSAPEPATAASSQAEKSIPSKSLLDWLRQQADY 

SLEVPGFGANFSDKPKQRRPRCKEPGKLDVSSLS 

GEERVPAIPKEPGLRGFLPENKFNHTLAEPBLRDT 

GPRRRGRRPRSELLKAPSIVADSPSGMGPLFMNG 

LIAGMDLVGLQNMRNMPGIPLTGLVGFPAGFAT 

MPTGEEVKSTLSMLPMMLPGMAAVPQMFGVGG 

LLSPPMATTCTSTAPASLSSTTKSGTAVTEKTAE 

DKPSSHDVKTDTLAEDKPGPGPFSDQSEPAITTSS 

PVAFNPFLIPGVSPGLIYPSMFLSPGMGMALPAM 

gyAKHbblVGLESQKRKKKKTKGDNPNSHPEPA 

PSCEREPSGDENCAEPSAPLPAEREHGAQAGEGA 

LKDSNNDTN \ 


3550 


A 


287 


39 


QLNLNKIATSQKHRDFVAESVGEBCPVGSLAGIGE 
VMDKKLEEGCFDKAYV\O.GQFLVLKKDEDLF*E 
WLRDTGGARTRGSRE 


3551 


A 


21 


3925 


GDLLEVGLPPGLEFPRGICLRGLRRTMSLDFGSV 
ALPVQNEDEEYDEEDYEREKELQQLLTDLPHDM 
LDDDLSSPELQYSDCSEDGTDGQPHHPEQLEMS 
WNEQIV1LPKSQSVNGPSCQGLEPYNKVTYKPYQS 
SAONNGSPAOEITGSDTFEGT OOOFT OANFMQAP 

l^QIIQLQVLNKAKERQLENLIEKLKESERQIRY 

LlWQLVnKDEKDGLTLSLRESQKLFQNGKEREIQ 

LEAQIKALinXJIQALKVNEEQNlIKKSRTTEMA^ 

SLKQQLVDLHHSESLQRAREQHESIVMGLTKKY 

EEQVLSLQKNLDATVTALKEQEDICSRLKDHVK 
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to first amino 
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Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid 
E=Glutamic Acid, F-Phenylalanine, G-Glycine, H-Histidine, ' 
I=Isoleucine, K=Lysine, I^Lencine, M=Methlonine, 
N=Asparagine, P=ProIine, Q^Glutamine, R=Arginine, S=Serine, 
T^Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=l/nknown, *«Stop codon, /possible nucleotide deletion, 
V^ossible nucleotide insertion 



QLERNQEADCLEKTEIINKL1RSLEESQKQCAHLL 
QSGSVQEVAQLQFQLQQAQKAHAMSANMNKA 
LQEELTELKDEISLYESAAKLGIHPSDSEGELNIEL 
TESYVDLGKKVNWKKSKVTSIVQEEDPNEELSK 
DEFILKLKAEVQRLLGSNSMKRHLVSQLQNDLK 
DCHKKIEDLHQVKKDEKSffiVETKTDTSEKPKNO 
LWPESSTSDVVRDDILLLKNEIQVLQQQNQELKE 
TEGKLRNTNQDLCNQMRQMVQDFDHDKQEAV 
DRCERTYQQHHEAMKTQIRESLLAKHALEKQQL 
FEAYERTHLQLRSELDKLNKEVTAVQECYLEVC 
REKDNLELTLRKTTEKEQQTQEKIKEKLIQQLEK 
EWQSKLDQTIKAMKKKTLDCGSQTDQVTTSDVI 
SKKEMAIMmEQKCTlQQNLEQEKDIAIKGAMKK 
LEIELELKHCENITKQVEIAVQNAHQRWLGELPE 
LAEYQALVKAEQKKWEEQHEVSVNKRISFAVSE 
AKEKWKSELENMRKNILPGKELEEKIHSLQKELE 
LKNEEWVVIRAELAKARSEWNKEKQEEIHRIQE 
QNEQDYRQFLDDHRNKINEVLAAAKEDFMKQK 
TELLLQKETELQTCLDQSRREWTMQEAKRIQLEI 
YQYEEDILTVLGVLLSDTQKEHISDSEDKQLLEr 
MSTCSSKWMSVQYFEKLKGCIQKAFQDTLPLLV 
ENADPEWKKRNMAELSKDSASQGTGQGDPGPA 
AGHHAQPLALQATEAEADKKKVLEIKDLCCGHC 
FQELEKAKQECQDLKGiKLEKCCRHLQHLERKHK 
AVVEKIGEENNKVVEELIEENNDMKNKLEELQT 
LCKTPPRSLSAGAIENACLPCSGGALEELRGQYIK 
AVKKIKCDMLRYIQESKERAAEMVKAEVL*ERQ 
ETARKMRKYYLICLQQILQDDGKEGAEKKIMNA 
ASKLATMAKLLETPISSKSQSKTTQSGMSK 



771 



375 



3553 



76 



72 



ARTRQTSGQAREPEKESPAPGGGGLAEIRSRQQL 
SQTSRIPPLAKDQAVEAMFPPARGKELLSFEDVA 
MYFTREEWGHLNWGQKDLYRDVMLENYRNMV 
LLVYFQFDAAIPLC*TSLAHSSWLQLYFRLYF 



3554 



2106 



PGVRGVEAPGGVAPGRNAMRRGERRDAGGPRP 
ESPVPAGRASLEEPPDGPSAGQATGPGEGRRSTE 
SEVYDDGTmTFWRAHTLTVLFILTCTLGYVTLL 
EETPQDTAYNTKRGIVASILVFLCFGVTQAKDGP 
FSRPHPAYWRFWLCVSVVYELFLIFILFQTVQDG 
RQFLKYVDPKLGVPLPERDYGGNCLIYDPDNET 
DPFHN1WDKLDGFVPAHFLGWYLKTLMIRDWW 
MCMHSVMFEFLEYSLEHQLPNFSECWWDHWIM 
DVLVCNGLGIYCGMKTLEWLSLKTYKWQGLWN 
IPTYKGKMKRIAFQFITYSWVRFEWKPASSLRR 
WLAVCGIILVFLLAELNTFYLKFVLWMPPEHYLV 
LLRLVFFVNVGGVAMREIYDFMDDPKPHKKLGP 
QAWLVAAITATELLIWKYDPHTLTLSLPFYISQC 
WTLGS\^ALTWTVWRFFLRDITLRYKETRWQK 
WQNKDDQGSTVGNGDQHPLGLDEDLLGPGVAE 
GEGAPTPN * PRGPAPRPLPSAPRA VCGASSRR 



FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR ' 
GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 
PGGAGKEGVRVNNRFELINIDDLEDDPWNGERS 
GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 
WSEQSHASGKLRKKKKKQKNKKSSTGEASENG 
' EDroRIIJERIEDSTGLNRPGPAPLSSRKHVLYVR 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D^Aspartic Add, 
EXJiutamie Add, P=Phenylalanine, OGIyctne, H^HisUdine, 
I^Isoleudne, K«Lysine, L^Le urine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T«Threonlne, V=ValIne, W»Tryptophan, Y=»Tyrosine, 
X=Unknown, *«Stop codon, A=possiblc nudeotide deletion, 
V=possibIe nudeotide insertion 










HRHLNPDTELKRYFGARA1LGEQRPRQRQRVYP " " 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNTWLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLmHLALRAR>ryEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLE APHEDDA * GEGE WD 


3555 


A 


2 


2106 


FDEFSALPSPSLQTS WSFGPMSRRALRRLRGEQR " 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPVVNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

WSEQSrL\SGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERffiDSTGLNRPGPAPLSSRKHVLYVE 

HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGroPLPPSDlTYSYVRPERLSPISHGNTlALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA*GEGEWD 


3556 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 

VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 

RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRTOMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAIT1LEAEPIR 

MLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMViQPPERTIRGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLEPPEERWAWPEVEAPFAPA 

LPWPELPEVPMEMPLVLPPELELLSLEAVHRAV 
ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 
LSAQQILHVKQEKPYGRLUQPGPRFH 


3557 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 
VKREYLRVNVVKTCEEILNYVLVRVQPPQPGLP 
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SEQID 
I NO: 



PCT/US01/04098 



Method 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A-AJanine Cysteine, V-tepzrtic Acid" 
E=Glutamic Acid, ^Phenylalanine, G=GIydne, BNHistidine ' 
I=IsoIeucine, K=Lysine, L-Leudne, M-Methlonlne, 
N=Asparagine, P=ProIine, Q-Glutamlne, R=Arginine, S-Serine, 
^Threonine, V-Valine, W-Tryptophan, Y^osine ^ 
X^Uoknown, *=Stop codon, /-possible nudeotide detetion 
v=possible nucleotide insertion * 



KFRFSLYLSAQLQIGVIRVYSgQCQYLVEDIOHIL 
ERLHRAQLQDUDMETELPSLLLPNHLAMMETLE 
DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 
RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 
MLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRL 
PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 
VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 
RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETOI 
SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 
FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 
EEAAAEEERRKIEVPSEBEVPREALEPSVPLMVSL 
EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 
LPWPELPEVPMEMPLVLPPELELLSLEAVHRAV 
ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 
LSAQQILHVKQEKPYGRLLIQPGPRFH 



3559 



489 



3560 



2360 



2360 



IRPRPRGRRRALDSPNAAAPPV Y VCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKEIEDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLROVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQORG 

QGEKSATPSRKELDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKVVSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 
SCSFARHSLLQTLYKV 



IRPkf KUKKKALDSPNAAAPP V Y VCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVDCEIEDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLhroNTFTEKGAVAMAETLKTLROVE 

VDMFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 



198 



QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 
LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKWSA 
FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 
SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 
LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 
SCSFARHSLLQTLYKV 

FVRELPRPRPGAATAAIMVSVIN'IVDISHEDMIH 
DAQMD Y YGTRLATCSSDRS VKIFDVRNGGOn .TA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystdne, D=»Aspartic Add, 
E=CJlntnmie Add. F=Phrnvlfllnnlne. 17=01 vrin#> H=zH««tir1Sn» 
I^Isoleadne, K=Lysine, LHLeudoe, M=Methlonlne, 
N^Asparagine, P=Proline, Q=Glutaminc, R=Argin(ne, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X^Un known, *=Stop codon, /=possible nucleotide deletion, 
^possible nudeotide insertion 










DLRGHEGPVWQVAWAHPMYGNILASCSYDRKV 

IIWREENGTWEKSHEHAGHDSSVNSVCWAPHDY 

GLn^ACGSSDGMSLLTYTGEGQWEVKKINNAHT 

IGCNAVSWAPAVVPGSLIDHPSGQKPNYIKRFAS 

GGCDNUKLWKEEEDGQWKEEQKLEAHSDWVR 

DVAWAPSIGLPTSTIASCSQDGRVFIWTCDDASS 

NTWSPKLLHKFNDVVWHVSWSITANILAVSGGD 

NKVTLWKESVDGQWVCISDVNKGQGSVSASVT 

EGQQNEQ*QDRWGLAPHPPAPGLPLPGPTNQTT 

GKSPQLQQDYFPRRSYRCSHRLnCLNVIGDAL 


3561 


A 


540 


86 


WRVKEMTSTLPKALGRKTASRSHTTLQGGSCCP 

VLWTAKUICRKLRFPLPPPPPSSSAWPWQGWGI 

RGEQEAEGPLGETGPPVGPELSGLRQWRKLIKGR 

YGEWRGSGQKTGQPS*TTMQGGETEENRTETTT 

GNKQRESEAPWVRHTYIT 


3562 


A 


1920 


242 . 


PMMAMPFFERFKSSIQRPSPVLVLSQNTKRESGR 

KVQSGNINAAKTIADIIRTCLGPKSMMKMLLDP 

MGGIVMTNDGNAILREIQVQHPAAKSMDEISRTQ 

DEEVGIX3TTSVnLAGEMLSVAEHFLEQQMHPTV 

VISAYRKALDDMISTLKKISIPVDISDSDMMLNIIN 

SSITTKAISRWSSLACN1ALDAVKMVQFEENGRK 

EID1KXYARVEKIPGGIIEDSCVLRGVMINKDVTH 

PRMRRYIKNPR1VLLDSSLEYKKGESQTDIEITRE 

EDFTRILQMEEEYIQQLCEDIIQLKPDWITEKGIS 

DLAQHYLMRANITAIRRVRKTDNNRIARACGARI 

VSRPEELREDDVGTGAGLLEDCKIGDEYFTFITDC 

KDPKACTELLRGASKEILSEVERNFQDAMQVCRN 

VLLDPQLVPGGGASEMAVAHALTEKSKAMTGV 

EQWPYRAVAQALEVIPRTLIQNCGASTIRLLTSLR 

AKHTQENCETWGVNGETGTLVDMKELGIWEPL 

AVKLQTYKTAVETAVLLLRJDDIYSGHKKKGDD 

QSRQGGAPDAGQE 


3563 


A 


1571 


560 


gpsllgtrgtpnpartlqiffliigrrltgrmaav 

ddlqfeefgnaatsltanpdattvniedpgetpk 

hqpgspr;gsgreeddellgnddsdktellagqk 

ksspfwtfeyyqtffdvdtyqvfdrikgsllpipg 

knfvrlyirsnpdlygpfwicatlvfaiaisgnls 

nflihlgektyhyvpefrkvsiaatiiyayawlvp 

lal wgflmwrnsk vmnivs ysfleivcvy gysl 

fr^iptailwnphkavrwilvmiai^isgsixamt 

fwpavrednrrvalativtivllhmllsvgcla 

yrtdapemdhlptttatpnqtvaaakss 


3564 


A 


1 


328 


NSRVDDFVAHLQRPLLGPASCLGILRPAMTAHSF 
ALPGIIrTTFWGLVGIAGPWFVPKGPNRGVIITML 
VATAVCCYLFWLIAILAQLNPLFGPQLKNETIWY 
VRFLWE 


3565 


A 


2 


1081 


FVTDFPARSMAATSLMSALAARLLQPAHSCSLRL 

RPFHLAAVRNEAVVISGRKLAQQIKQEVRQEVEE 

WVASGNKRPHLSVILVGENPASHSYVLNKTRAA 

AWGINSETIMKPASISEEELLNLINKU^NDDNVD 

GLLVQLPLPEHIDERRICNAVSPDKDVDGFHVIN 

VGRMCLDQYSMLPATPWGVWEIIKRTGIPTLGK 

NVWAGRSKNVGMPIAMLLHTEXjAHERPGGDA 

TNTTISHRYTPKEQLKKHTIIADIVISAAGn'NLrrA 

DMIKEGAAVIDVGINRVHDPVTAKPKLVGDVDF 
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j SEQID 
NO: 


Method 


I Predicted 

beginning 

nucleotide 
1 location 
J corresponding 
I to first amino 
I acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


glutamic Acid, F=PhenyIaJan«ie, G=Glycine, H-Histidine, 
Msoleucme, K^Lysine, I/=Leucine, Methionine, 

N=Asparagine,P=Proiine,Q«GIutamine,R-ArginIne S-Serine. 
Threonine, V-Valine, W-Tryptophan; Y^SSne, * 
X-Unknown, *=Stop codon, /^possible nucleotide deletion 
\-possible nucleotide insertion ' 


3566 








bCjVRQKAGYri'PVPCSGVGPMTVAMLMKNTIIAA 
KKVLRLEEREVLKSKELGVATN 


3567 


A 


3 


1130 


IJCRRGRQQQRRNVSLSSQFAHTMAAPAOOTfOPl 

GGGKRKGKAQYVLAKRARRCDAGGPRQLEPGL 

QGILITCNMNERKCVEEAYSLLNEYGDDMYGPE 

KFTDKDQQPSGSEGEDDDAEAALKKEVGDIKAS 

TEMRLRRFQSVESGANNWFIRTLGIEPEKLVHHI 

LQDMYKTKKKKTRVILRMLPISGTCKAFLEDMK 

KYAETFLEPWFKAPNKGTFQIVYKSRNNSHVNR 

EEVIRELAGIVCTLNSENKVDLTNPQYTWVEIIK 

AVCCLSWKDYMLFRKYNLQEWKSPKDPSOLN 

SKQGNGKEAKLESADKSDQNNTAEGKNNOOVP 

ENTEELGQTKPTSNPQVVNEGGAKPELASOATE i 
GSKSNENDFS 




A 


248 


3498 


GKKDSSPW'lXJPFHPPLQLFFVIRNTRQLGDFiSXn 

KIKVRNYWTADGDLDIGAKNVKLYVNRNLIFNG 

KLDKGDREAPADHSILVDQKNEKSEQLEEAMNA 

HSEESKGTHEMAGASGDKELGLGCSPPAETLAD 

AKLSSQGNVSGKRKNSTNCRKDSLSQLEEYLRLS 

AVPTSMGDMPSAPATSPPVKCPPVHEEPSUOOL 

ENLMGRKICEPPGKTPSWLQPSPTGKDRKOGGR 1 

KPKPLWLSPEKPLAWKGRLPSDDVIGEGPGETEA 

RDKGLRHEPGWGTSRSVNTKERPQRATTKVHSD 

DSDIFNQPPNRERPASGRRGSRKDAGSSSHGDDO 

PASREDTWSSRTPSRSRWRSEQEHTLHESWSSLS 

AFDRSHRGRISNTELPGDILDELLQQKSSRHSDLP 

PSKKGEQPGLSRGQDGYSGETDAGGDFKIPVLPY 

GQRLVIDIKSTWGDRHYVGLNGIEIFSSKGEPVOI 

SNKADPPDINILPAYGKDPRWTNL1DGVNRTO 

DDMHVWLAPFTRGRSHSiTIDFTHPCHVALIRIW 

NYNKSRIHSFRGVKDITMLLDTQCIFEGEIAKASG 

TLAGAPEHFGDTILFTTDDDILEAIFYSDEMFDLD 

VGSLDSLQDEEAMRRPSTADGEGDERPFTOAGL 

GADERIPELELPSSSPVPQVTTPEPGIYHGICLOLN 

FTASWGDLHYLGLTGLEVVGKEGQALPIHLHOIS 

ASPRDLNELPEYSDDSRTLDKLIDGTNITMEDEH 

MWLIPFSPGLDHVVTIRLDRAESIAGLRFWNYNK 

SPEDTYRGAKIVHVSLDGLCVSPPEGFLIRKGPG 

NCHFDFAQEELFVDYLRAQLLPQPARRLDMRSLE 

CASMDYEAPLMPCGFIFQFQLLTSWGDPYYIGLT 

GLELYDERGEKIPLSENNIAAFPDSVNSLEGVGG 

DVRTPDKLIDQVNDTSDGRHMWLAPILPGLVNR 

VYVIFDU>TTVSMIKLWNYAKTPHRGVKEFGLL 

VDDLLVYNGILAMVSHLVGGILPTCEPTVPYH'n 

LFTEDRDIRHQEKHTTISNQAEDQDVQMMNENO 

IITNAKRKQSVVDPALRPKTCISEKETRRRR C \ 


3568 


A 


50 


1724 

J 


AQGGTLSAASKFCRGGLLGPWLHPASEMAAH,D 1 

LKSKEEKDAELDKRIEALRRKNEALIRRYQEIEE 

DRKKAELEGVAVTAPRKGRSVEKENVAVESEKN 
LGPSRRSPGTPRPPGASKGGRTPPOOfiOR & amir* 

RASRSWEGSPGEQPRGGGAGGRGRRGRGRGSPH 

LSGAGDTSISDRKSKEWEERRRQNIEKMNEEME 

EOAEYERNQREGVLEPNPVRNFLDDPRRRSGPLE 

ESERDRREESRRHGRNWGGPDFERVRCGLEHER 

3GRRAGLGSAGDMTLSMTGRERSEYLRWKOER 
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SEQID 
NO: 


Method 


Predicted 
begin ni ng 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=»Asparhc Acid, 
EX*lutamie Acid, ^Phenylalanine, G^dycine, ffcHlstidine, 
I^Isoleutine, KpLysine, L=Leutine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R-*Argiuine, S^Serine, 
T=Threonine, V=Valine, W=Try ptophan, Y-Tyrosl ne, 
X=lfnknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










EKIDQERLQRHRKPTGQWRREWDAEKTDGMFK " 

DGPVPAHEPSHRYDDQAWARPPKPPTFGEFLSQ 

HKAEASSRRRRKSSRPQAKAAPRAYSDHDDRWE 

TKEGAASPAPETPQPTSPETSPKE'IPMQPPEIPAP 

AHRPPEDEGEENEGEEDEEWEDISEDEEEEEIEVE 

EGDEEEPAQDHQAPEAAPTGIPCSEQAHGVPFSP 

EEPLLEPQAPGTPSSPFSPPSGHQPVSDWGEEVEL 

NSPRTTHLAGALSPGEAWPFESV 


3569 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAEFGGARPREEV 

VQKEQE 


3570 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP ' 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3571 


A 


28 


131 


RHFFGhn^CAMRAKWRKKRMRRLKRKRRKMRQ 
RSK 


3572 


A 


3 


1202 


QSEPHRKVRVDPPVRDRPPPHPPPLLVQRALPGQ " 

GQAEGSDGADGAKRRAMAHQTGIHATEELKEFF 

AKARAGSVRLIKWIEDEQLVLGASQEPVGRWD 

QDYDRAVLPLLDAQQPCYLLYRLDSQNAQGFE 

WLFLAWSPDNSPVRLKMLYAATRATVKKEFGG 

GHIKDELFGTVKDDLSFAGYQKHLSSCAAPAPLT 

SAERELQQIRINEVKTEISVESKHQTLQGLAFPLQ 

PEAQRALQQLKQKMVNYIQMKLDLERETIELVH 

TEPTDVAQLPSRVPRDAARYHFFLYKHTHEGDP 

LESWFIYSMPGYKCSIKERMLYSSCKSRLLDSV 

EQDFHLEIAKKJEIGDGAELTAEFLYDEVHPKQH 

AFKQAFAKPKGPGGKRGHKRLIRGPGENGDDS 


3573 


A 


49 


1869 


PHCEPNPGAGAMVLLHVLFEHAVGYALLALKEV 

EEISLLQPQVEESVLNLGKFHSIVRLVAFCPFASS 

QVALENANAVSEGVVHEDLRLIXETHLPSKKKK 

VLLGVGDPBQGAAIQEELGYNCQTGGVIAEILRG 

VRLHFHNLVKGLTDLSACKAQLGLGHSYSRAKV 

KrW^NRVDNMHQSISIXDQLDKDIhnTSMRVRE 

WYGYHFPELVKIINDNATYCRLAQFIGNRRELNE 

DLINIESFSSRWSLSEYRQSLHTYLRSKMSQVAP 
SLSALIGEAVGARLIAHAGSLTNLAKYPASTVQIL 
GAEKALFRALKTRGNTPKYGLBFHSTFIGRAAAK 
NKGRISRYLANKCSIASRTDCFSEVPTSVFGEKLR 
EQVEERLSFYETGEIPRKNLDVMKEAMVQAEAE 
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NO: 



3574 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



284 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



2032 



2408 



Ammo acid sequence <A=Alan.ne C=Cyste.ne, U-Aspartic Add, 
E=Glutam,e Acid, F=PhenylaIanine, OGiyciue, BNHisfidine, 
I-Isoleuciue, K=lorsine, [^Leucine, M=Methioniue, 
N=Asparagine, P=Proline, Q=Glutamine, R=Anpnlne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, possible nucleotide deletion 
\=possibie nucleotide insertion 



HAJW^TRKLEKQEKKRLKKEKKJUAAI^JLASS 
ENSSSTPEECEETSEKPKKKKKQKPQEVPOENGM 
EDPSISFSKPKKKKSFSKEELMSSDLEETAGSTSIP 
KRKKSTPKEETVNDPEEAGHRSRSKKKRKFSKEE 
PVSSGPEEAVGKSSSKKKKKFHKASQED " 



(JONERTARL W VQPV VSTMPQASEHKLGRTREPP 
VNIQPRVGSKLPFAPRARSKERRNPASGPNPMLR 
PLPPRPGLPDERLKKLELGRGRTSGPRPRGPLRA 
DHGVPLPGSPPPTV ALPLPSRTNLARSKS VSSGDL 
RPMGIALGGHRGTGELGAALSRLALRPEPPTLRR 
STSLRRLGGFPGPPTLFSIRTEPPASHGSFHMISAR 
SSEPFYSDDKMAHHTLLLGSGHVGLRNLGNTCF 
LNAVLQCLSSTRPLRDFCLRRDFRQEVPGGGRA 
QELTEAFADVIGALWHPDSCEAVNPTRFRAVFO 
KYVPSFSGYSQQDAQEFLKLLMERLHLE1NRRGR 
RAPPILANGPVPSPPRRGGALLEEPELSDDDRANL 
MWKRYLEREDSKIVDLFVGQLKSCLKCQACGY 
RSTTFEVFCDLSLPIPKKGFAGGKVSLRDCFNLFT 
KEEELESENAPVCDRCRQKTRSTKKLTVQRFPRI 
LVLHLNRFSASRGSIKKSSVGVDFPLQRLSLGDF 
ASDKAGSPVYQLYALCNHSGSVHYGHYTALCR 
CQTGW^YNDSRVSPVSENQVASSEGYVLFYQL 

KKLUSL ADLFtiKlKPP YANULS'l SHLRSSS VEDVK 

LIISEGRPTIEVRRCSMPSVICEHTKQFQTISEESN 

QGSLLTVPGDTSPSPKPEVFSNVPERDLSNVSNIH 

SSFATSPTGASNSKYVSADRNLIKNTAPVNTVMD 

SPVHLEPSSQVGVIQNKSWEMPVDRLETLSTRDF 

ICPNSNIPDQESSLQSFCNSENKVLKENADFLSLR 

QTELPGNSCAQDPASFMPPQQPCSFPSQSLSDAES 

ISKHMSLSYVANQEPGILQQKNAVQIISSALDTD 

>ffiSTKDTENTFVLGDVQKTDAFVPVYSDSTIOEA 

SPNFEKAYTLPVLPSEKDmGSDASTQLNTHYAF 

SKLTYKSSSGHEVENSTTDTQVISHEKENKLESL 

VLTHLSRCDSDLCEMNAGMPKGNLNEQDPKHC 

PESEKCLLSIEDEESQQSILSSLENHSQQSTXDPEM 

HKYGQLVKVELEENAEDDKTENQIPQRMTRNK 

ANTMANQSKQILASCTLLSEKDSESSSPRGRIRLT 

EDDDPQIHHPRKRKVSRVPQPVQVSPSLLQAKEK 

TQQSLAAIVDSLKLDEIQPYSSERANPYFEYLHIR 

KKIEEKRKLLCSVIPQAPQYYDEYVTFNGSYLLD 

GNPLSKICIPTITPPPSLSDPLKELFRQQEWRMKL 

RLQHSffiREKLIVSNEQEVLRVHYRAARTLANOT 

LPFSACTVLLDAEVYNVPLDSQSDDSKTSVRDRF 

NARQFMSWLQDVDDKFDKLKTCLLMRQQHEA 

AALNAVQRLEWQLKLQELDPATYKSISIYEIOEF 
YVPLVDVNDDFELTPI 



LRLA WHDGARWPLGTPRAAA TRREAAALPPVT ~ 

LALLCLDGVFLSSAENDFVHRIQEELDRFLLOKO 

LSKVLLFPPLSSRLRYLIHRTAENFDLLSSFSVGE 

GWKRRTVICHQDIRVPSSDGLSGPCRAPASCPSR 

YHGPRPISNQGAAAVPRGARAGRWYRGRKPDO 

PLYVPRVLRRQEEWGLTSTSVLKREAPAGRDPEE 

PGDVGAGDPNSDQGLPVLMTQGTEDLKGPGOR 

CENEPLLDPVGPEPLGPESQSGKGDMVEMATOF 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-AIanlne OCysteine, D=Aspartic Add, 
EXSlutamic Add, F=PhenylalaoJoc, G=Glydne, H^Histidine, 
I=Iso!eudoe, K-Lysine, L*=Leud ne, M»Methioninc, 
N^Asparagtne, P-rroIine, Q=Glutamlne, R^Arglnine, S-Sertne, 
T=Threonine, V^Valine, W-Tryptophan, Y=Oyrosine, 
X=Unknowo, *=Stop codon, /-possible nudeotide deletion, 
\=possible nudeotide insertion 










GSTLQLDLEKGKESLLEKRLVAEEEEDEEEVEED 
GPSSCSEDDYSELLQEITDNLTKKEIQIEKIHLDTS 
SFMEELPGEKDLAHVVEIYDFEPALKTEDLLATF 
SEFQEKGFRIQWVDDTHALGIFPCRASAAEALTR 
EFSVLKIRPLTQGTKQSKLKALQRPKLLRLVKER 
PQTNATVARRLVARALGLQHKKKERPAVRGPLP 
P 


3577 


A 


102 


1998 


DTRTPGSLEMGPLQFRDVAffiFSLEEWHCLDTAQ 

RNLYRNVMLEKY'SNLVFLGIVVSKPDLIAHLEQG 

KKPLTMKRHEMVANPSGPVICSHFAQDLWPEQN 

IKDSFQKVILRRYEKRGHGNLQLIKRCESVDECK 

VHTGGYNGLNQCSTTTQSKVFQCDKYGKVFHK 

FSNSNKHNIRHTEKKPFKCffiCGKAFNQFSTLITH 

KKIHTGEKPYICEECGKAFKYSSALNTHKRIHTG 

EKPYKCDKCDKAFIASSTLSKHEIIHTGKKPYKCE 

ECGKAFNQSSTLTKHKKIHTGEKPYKCEECGKAF 

NQSSTLTKHKKIHTGEKPYVCEECGKAFKYSRIL 

TTHKRIHTGEKPYKC^fKCGKAFIASSTLSRFIEFIH 

MGKKHYKCEECGKAFIWSSVLTRHKRVHTGEKP 

YKCEECGKAFKYSSTLSSHKRSHTGEKPYKCEEC 

GKAFVASSTLSKHEIIHTGKKPYKCEECGKAFNQ 

SSSLTKHKKIHTGEKPYKCEECGKAFNQSSSLTK 

HKKIHTGEKPYKCEECGKAFNQSSTLIKHKKIHT 

REKPYKCEECGKAFHLSTHLTraKILHTGEKPYR 

CRECGKAFNHSATLSSHKKIHSGEKPYECDKCG 

KAFISPSSLSRHEHHTGEKP 


3578 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNUSDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHIEWFKNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3579 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNHSDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNEFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

or uuuijonr ribriir LliKxiLiior PKQOPJURHFMEL V 

TCGI^KNPYLSVKQKVEHIEWFRNYrT^EKKDILK 

ESNIQFKLRPWKFLFRNN 


3580 


A 


3673 


1619 


LYCVAPYSRHLLGRMSHLPMKLLRKKIEKRNLK 
LRQRNLKFQGASNLTLSETQNGDVSEETMGSRK 
VKKSKQKPMNVGLSETQNGGMSQEAVGNDCVT | 



388 



WO 01/57190 



PCT/US01/04098 



SEQID 

NO: 



3581 



3582 



Method 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



A \W 



A IT" 



453 



950 



3583 



A (3 



950 



3584 



A \T 



1139 



Amino acid sequence (A=Alanine OCysteine, l>=Aspartic Acid 
glutamic Acid, ^Phenylalanine, (^Glycine, ^SineV 
I=Isoleucme, K-Lysine, ^Leucine, Methionine, 
N=Asparagine, ^Proline, Q-Glutamine, R=Arginine, S^Serine. 
T^reo«une,V«VaIine,W=Tryp ro pban l Y^ si ne, * 
X-Unknown, *=Stop codon, /=possible nucleotide deletion 
V=possible nucleotide insertion 



^PQKSTVT?^ 

MVNDAEPDTKKAKTENKGKSEEESAETTKETEN 

NVEKPDNDEDESEVPSLPLGLTGAFEDTSFASLC 

^^ J VNENTLKAIK£MGFT^M^EIQHKSIRPLLEGR 

DLLAAAKTGSGKTLAFLIPAVELIVKLRFMPRNG 

TGVLE^PTRELAMQTFGVLKELMTHHVHTYGLI 

MGGSNRSAEAQKLGNGINUVATPGRLLDHMON 

TPGFNlYKNLQCLVTOEADRILDVGFEEELKOroCL 

LPTRRQTN1LFSATQTRKVEDLARISLKKEPLYVG 

VDDDKANATVDGLEQGYWCPSEKRFLLLFTFL 

KKNRKKKLN1V FFSSC MSVKYHYELLNYIDLPVL 

AIHGKQKQNKRTTTFFQF(^ADSGTLLCTDVAA 

RGLDIPEVDWIVQYDPPDDPKEYIHRVGRTARGL 

NGRGHALLILRPEELGFLRYLKQSKVPLSEFDFS 

WSKISDIQSQLEKLIEKNYFLHKSAQEAYKSYIRA 

YDSHSLKQIFNVNNLNLPQVALSFGFKVPPFVDL 

NVNSNEGKQKKRGGGGGFGYQKTKKVEKSKIF 
KHISKKSSDSRQFSH 



LCRCICIKNITPHCL WDKVLSQF1Y1LDNLSNFMS 

HHPHSLRNSCLIRMDLLYWQFTTYTITFCFSHLSG 

RLTLSAQfflSHRPCLLSYSLLFWKVHHLFLEGFPC 

SPRLDEMSraQFPQHPVHVSVVHLPIVYKGSMT 
QVSPH 

TkGCGNKMAOKKNVLSSLA V yAEDSEPESDGEA - 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKLYERKIKEGMDMNYIIQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEPVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 
AVGTTVKKAKQ 



TRGCGNKMAGKKNVLSSLAV yAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKLYERKIKEGMDMNYIIQRKKEFRN 

PSIYEKLIQFCAEDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTIAQPmTTTATLPAVVTVTTSASGSKTTVIS 
AVGTIVKKA KQ 



PGSTISSRADRLGAPVLAHPKJV4AERQEEQRGSPP" 

LRAEGKADAEVKLILYHWTHSFSSQKVRLVIAE 

KALKCEEHDVSLPLSEHNEPWFMRLNSTGEVPV 

LIHGENnCEATQIIDYLEQTFLDERTPRLMPDKES 

MYYPRVQHYRELLDSLPMDAYTHGCILHPELTV 

DSMBPAYATTRIRSQIGNTESELKKLAEENPDLOE 

AYIAKQKRLKSKLLDHDNVKYLKKILDELEKVL 

DQVETELPRRNEETPEEGQQPWLCGESFTLADVS 

LAVTLHRLKFLGFARRNWGNGKRPNLETYYERV 

LKRKTFNKVLGHVNNILISAVLPTAFRVAKKRAP 

KVLGTXLWGLLAGVGYFAFMLFRKRLGSMILA 
LRPRPNYF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=»Aspartic Add, 
E*=Glutamic Acid, ^Phenylalanine, OGfydne, H»Histidine, 
I^Isoleutine, KHLysine, L^Leucinc, M=Methlonine, 
N=Asparagine, P^Proline, Q=Clutamine, R-Arglnme, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y=Tyrosine, 
XKJnknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 


3585 


A 


1 


1777 


RRHSPGSPAFAPSSRATAICPRAARAPATLLLALG 

AVLWPAAGAWELTILHTNDVHSRLEQTSEDSSK 

CVNASRCMGGVARLFTKVQQIRRAEPNVLLLDA 

GDQYQGTIWFTVYKGAEVAHFMNALRYDAMA 

LGNHEFDNGVEGLIEPLLKEAKFPILSANIKAKGP 

LASQISGLYLPYKVLPVGDEWGIVGYTSKETPF 

LSNPGTM.WEDEITAIX5PEVDKLKTLNVNKIIAL 

GHSGFEMDKLIAQKVRGVDVWGGHSNTFLYT 

GNPPSKEVPAGKYPFIVTSDDGRKVPWQAYAF 

GKYLGYLKIEFDERGNVISSHGNPILLNSSIPEDPS 

IKADINKWRIKLDNYSTQELGKTIVYLDGSSQSC 

RFRECNMGNLICDAMINNNLRHTDEMFWNHVS 

MCILNGGGIRSPIDERNNGTITWENLAAVLPFGG 

TFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQV 

GGIHVVYDLSRKPGDRVVKLDVLCTKCRVPSYD 

PLKMDEVYKVILPNFLANGGDGFQMIKDELLRH 

DSGDQDINVVSTYISKMKVIYPAVEGRIKFSTGS 

HCHGSFSLIFLSLWAVIFVLYQ 




A 

A 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEAQTE 
MVRTLERKLEAKMIKEESDYHDLESWQQVEQN 
LELMTKRAVKAENHVVKLKQEISLLQAQVSNFQ 
RENEALRCGQGASLTWKQNADVALQNLRWM 

NSAQASIEQLVSGAETLNLVAEILKSIDRISEVKD 
EEEDS 


3587 


A 


88 


1639 


GCVGRGLPLPPRHPTPPSSSSSPFVLLAFLLLVRL 

DPAVSGKMAAPRPPPARLSGVMVPAPIQDLEAL 

RALTALFKEQRNRETAPRTTFQRVLDILKKSSHA 

VELACRDPSQVENLASSLQLITECFRCLRNACDEC 

SVNQNSIRNLDTIGVAVDLILLFRELRVEQESLLT 

AFRCGLQFLGNIASRNEDSQS1VWVHAFPELFLS 

CLNHPDKKIVAYSSMILFTSLNHERMKELEENLN 

IAIDVIDAYQKHPESEWPFLIITDLFLKSPELVQA 

MFPKLNNQERVTLLDLMIAKITSDEPLTKDDIPVF 

LRHAELIASTFVDQCKTVLKLASEEPPDDEEALA 

TIRLLDVLCEMTVNTELLGYLQVFPGLLERVIDL 

LRVIHVAGKETTNIFSNCGCVRAEGDISNVANGF 

KSHLIRLIGNLCYKNKDNQDKVNELDGIPLILDN 

CNISDSNPFLTQWVTYAIRNLTEDNSQNQDLIAK 

MEEQGLADASLLKKVGFEVEKKGEKLILKSTRD 

TPKP 


3588 


A 


3 


1462 


DSPRNRFEILGRPTOTPTRPGPRPAMEDLDALLSD" 

LETTTSHMPRSGAPKERPAEPLTPPPSYGUQPQT 

GSGESSGASGDKDHLYSTVCKPRSPKPAAPAAPP 

FSSSSGVLGTGLCELDRLLQELNATQFNITDEIMS 

QFPSSKVASGEQKEDQSEDKKRPSLPSSPSPGLPK 

ASATSATLELDRLMASLSDFRVQNHLPASGPTQP 

PWSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSR 

RGVPTQAKGLCGSCNKPIAGQWTALGRAWHPE 

HFVCGGCSTALGGSSFFEKDGAPFCPECYFERFSP 

RCGFCNOPIRHKMVTAT fJTUWRPPHPr , r , vc?r , r:t? 

PFGDEGFHEREGRPYCRRDFLQLFAPRCQGCQGP 

ILDNYISALSALWHPDCFVCRECFAPFSGGSFFEH 

EGRPLCENHFHARRGSLCATCGLPVTGRCVSAL 

GRRFHPDIIFTCnPCLRPLTKGSFQERAGKPYCQP 

CFLKLFG 
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Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



PCT/US01/04098 

Amino acid sequence (A=Alanme C=Cysteine, D-Asnartie Acid 
E^GIutamic Acid, P-Phenylalanine, G-Glycine, H-ffiiuT 
I=Isoleucine, K=Lysine, k=Leucine, M=Methiontne, 
N=Asparagine, P=ProHne, Q=GIutamine, R=Areinine, S=Serine. 
T-Tbreonine, V=Valine, W=Tryptophan, Y=TiS»sto£ * 
X=Unknown, *=Stop codon, /-possible nucleotide deletion 
\=possible nucleotide insertion 



226 



6793 



SPPKKbKKCNI^FRLISAERWRFFLLI LMEMPRKP ' 
RLTLFVQRRIENIATEREFDPEEFYYLLEAAEGHA 
KEGQGIKTDIPRYIISQLGLNKDPLEEMAHLGNY 
DSGTAETPETDESVSSSNASLKLRRKPRESDFETI 
KLISNGAYGAVYFVRHKESRQRFAMKKINKONL 
ILRNQIQQAFVERDELTFAENPFWSMYCSFETRR 
HLCMVMEYVEGGDCATLMKNMGPLPVDMARM 
YFAETVLALEYLHNYGIVHRDLKPDNLLVTSMG 
HIKLTDFGLSKVGLMSMTTNLYEGmEKDAREFL 
DKQVCGTPEYIAPEVILRQGYGKPVDWWAMGII 
LYEFLVGCVPFFGDTPEELFGQVISDEINWPEKDE 
APPPDAQDLITLLLRQNPLERLGTGGAYEVKOHR 
FFRSLDWNSLLRQKAEFIPQLESEDDTSYFDraSE 
KYHHMETEEEDDTNDEDFNVEIRQFSSCSHRFSK 
VFSSIDRITQNSAEEKEDSVDKTKSTTLPSTETLS 
WSSEYSEMQQLSTSNSSDTESNRHKLSSGLLPKL 
AISTEGEQDEAASCPGDPHEEPGKPALPPEECAO 
EEPEVTTPASTISSSTLSVGSFSEHLDQINGRSECV 
DSTDNSSKPSSEPASHMARQRLESTEKKKISGKV 
TKSLSASALSLMIPGDMFAVSPLGSPMSPHSLSSD 
PSSSRDSSPSRDSSAASASPHQPIVIHSSGKNYGFT 
IRAIRVYVGDSDIYTVHHIVWNVEEGSPACQAGL 
KAGDL1THINGEPVHGLVHTEVIELLLKSGNKVSI 
TTTPFENTSIKTGPARRNSYKSRMVRRSKKSKKK 
ESLERRRSLFKKLAKQPSPLLHTSRSFSCLNRSLS 
SGESLPGSPTHSLSPRSPTPSYRSTPDFPSGTNSSO 
SSSPSSSAPNSPAGSGHIRPSTLHGLAPKLGGORY 
RSGRRKSAGNIPLSPLARTPSPTPQPTSPQRSPSPL 
LGHSLGNSKIAQAFPSKMHSPPTTVRHIVRPKSAE 
PPRSPLLKRVQSEEKLSPSYGSDKKHLCSRKHSL 
EVTQEEVQREQSQREAPLQSLDENVCDVPPLSRA 
RPVEQGCLKRPVSRKVGRQESVDDLDRDKLKAK 
WVKKADGFPEKQESHQKFHGPGSDLENFALFK 
LEEREKKVYPKAVERSSTFENKASMQEAPPLGSL 
LKDALHKQASVRASEGAMSDGPVPAEHRQGGG 
DFRRAPAPGTLQDGLCHSLDRGISGKGEGTEKSS 
QAKELLRCEKLDSKLANTOYLRKKMSLEDKEDN 
LCPVLKPKMTAGSHECLPGNPVRPTGGOOEPPPA 
SESRAFVSSTHAAQMSAVSFVPLKALTGRVDSGT 
EKPGLVAPESPVRKSPSEYKLEGRSVSCLEPIEGT 
LDIALLSGPQASKTELPSPESAQSPSPSGDVRASV 
PPVLPSSSGKKNDTTSARELSPSSLKMNKSYLLEP 
WFLPPSRGLQNSPAVSLPDPEFKRDRKGPHPTAR 
SPGTVMESNPQQREGSSPKHQDHTTDPKLLTCLG 
QNLHSPDLARPRCPLPPEASPSREKPGLRESSERG 
PPTARSERSAARADTCREPSMELCFPETAKTSDN 
SKNLLSVGRTHPDFYTQTQAMEKAWAPGGKTN 
HKDGPGEARPPPRDNSSLHSAGIPCEKELGKVRR 
GVEPKPEALLARRSLQPPGIESEKSEKLSSFPSLO 
KDGAKEPERKEQPLQRHPSSIPPPPLTAKDLSSPA 
ARQHCSSPSHASGREPGAKPSTAEPSSSPQDPPKP 
VAAHSESSSHKPRPGPDPGPPKTKHPDRSLSSOK 
PSVGATKGKEPATQSLGGSSREGKGHSKSGPDVF 
PATPGSQNKASDGIGQGEGGPSVPLHTDRAPLDA 
KPQPTSGGRPLEVLEKPVHLPRPGHPGPSKP^ nn 
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SEQ1D 
NO* 


Method 


Predicted 

Beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
e* = v*iu ramie Acta, r s rnenyiaianine, i^^^aiycine, H = Histiaine t 
I=Isolcuclne, K=Lysine, L^Leudne, M=Metnionine, 
N=Asparagine, P=Prollne, Q=Glutamine, R=Argiuine, S^Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y«=Tyrosine, 
X«=Unknown, *=5top codon, A=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










KLSAVGEKQTLSPKHPKPSTVKDCPTLCKQTDN 

RQTDKSPSQPAANTDRJRAEGKKCTEALYAPAEG 

DKLEAGLSFVHSENRLKGAERPAAGVGKGFPEA 

RGKGPGPQKPPTEADKPNGMKRSPSATGQSSFRS 

TALPEKSLSCSSSFPETRAGVREASAASSDTSSAK 

AAGGMLELPAPSNRDHRKAQPAGEGRTHlVrrKS 

DSLPSFRVSTLPLESHrffDPOTMGGASHRDRALS 

VTATVGETKGKDPAPAQPPPARKQNVGRDVTKP 

SPAPNTDRPISLSNEKDFWRQRRGKESLRSSPHK 

KAL 


3590 


A 


3 


935 


RATTRPKNEVQDYVSVEYLSPHMGGTDPFKYSY 

PPLVDDDFQTPLCENGPITSEDETSSKEDIESDGK 

ETLETISNEEQTPLLKKINPTESTSKAEENEKVDS 

KVKAFKKPLSVFKGPLLHISPAEELYFGSTESGEK 

KTLIVLTNVTKNIVAFKVRTTAPEKYRVKPSNSS 

CDPGASVDIVVSPHGGLTVSAQDRFLIMAAEME 

QSSGTGPAELTQFWKEVPRNKVMEHRLRCHTVE 

SSKPNTLTLKDNAFNMSDKTSEDICLQLSRLLES 

NRKLEDQVQRCIWFQQLLLSLTMLLLAFVTSFFY 

LLYS 


3591 


A 


303 


2 


GGSWGPLCPVSPAMSLSDPGLGYHPTCWTLRWP 

PLCSLHALHVFHCLFSSRLG1PVSPRLAMDPNCS 

CEAGGSCACAGSCKCKKCKCTSCKKSCCSCCPL 


3592 


A 


1052 


1779 


GKTMMRKMLLAAALSVTAMTAHADYQCSVTP 

RDDVIVSPQTVQVKGENGNLVITPDGNVMYNGK 

QYSLNAAQREQAKDYQAELRSTLPWIDEGAKSR 

VEKARIALDKIIVQEMGESSKMRSRLTKLDAQVK 

EQMNR1IETRSDGLTFHYKAIDQVRAEGQQLVNQ 

AMGGILQDSINEMGAKAVLKSGGNPLQNVLGSL 

GGLQSSIQTEWKKQEKDFQQFGKDVCSRVVTLE 

DSRKALVGNLK 


3593 


A 

• 


3 


1837 


LSFEKVDIQTDNDLTKEMYEGKENVSFELQRDFS 

QETDFSEASLLEKQQEVHSAGNIKKEKSNTIDGT 

VKDETSPVEECFFSQSSNSYQCHTITGEQPSGCTG 

LGKSISFDTKLVKHEIINSEERPFKCEELVEPFRCD 

SQLIQHQENNTEEKPYQCSECGBCAFSINEKLIWH 

QRLHSGEKPFKCVECGKSFSYSSHYTTHQTIHSGE 

KPYQCKMCGKAFSVNGSLSRHQRIHTGEKPYQC 

KECGNGFSCSSAYITHQRVHTGEKPYECNDCGK ! 

AFNGNAKLIQHQRJHTGEKPYECNECGKGFRCSS 

QLRQHQSIHTGEKPYQCKECGKGFNNNTKLIQH 

QRJHTASLAEQLFKASGNHPNWGCCLTISSPGPS 

VYGPKMNMRGAPNSRLAGGREKRTQDTDFGQC 

SFLPSHSPSCFEPWNVTDYDSSWYRQKQVLSGV 

WSSPLSILKLPRTLIRISIfflQEMDTPGEMLMTGR 

GSLGPTLTTEAPAAAQPGKQGPPGTGRCLQAPGT 

EPGEQTPEGARELSPLQESSSPGGVKAEEEQRAG 

AEPGTRPSLARSDDNDHEVGALGLQQGKSPGAG 

NPEPEQDCAARAPVRAEAVRRMPPGAEAGSWL 

DD 


3594 


A 


39 


261 


RAAMMDTSRVQPIKLAIVIKVLGRTGSQGQCTQ 

VRVEFMDDTSRSIIRSVKGPVREGDVLTLLESERE 

ARRLR 


3595 


A 


973 


68 


GRVGTKHQMADDAGAAGGPGGPGGPGMGNRG 
GFRGGFGSGIRGRGRGRGRGRGRGRGARGGKAE 
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SEQID 
NO: 



Method 



Predicted 
beginning 
nudcotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



3596 



106 



3597 



3598 



3599 



427 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



2960 



277 



503 



Amino acid sequence (A~Alanioe C=Cysteine, D=Aspartic Add 
E=GIutamic Add, F=Phenylalanine, G=Glycine, H=Histidine ' 
I=Isoleudne, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V-Valine, W-Tryptophan, Y^Tyrosine, 
X«Unknown, *«Stop codon, /-possible nucleotide deletion 
V=possible nudcotide insertion 



DKE WMP V 1KLGRL VKDMKlKiSLliHl YIJSLPIKE 

SEIIDFFLGASLKDEVLKIMPVQKQTRAGQRTRF 

KAFVAIGDYNGHVGLGVKCSKEVATAIRGAIILA 

KLSIVPVRRGYWGNKIGKPHTVPCKVTGRCGSV 

LVRLIPAPRGTGIVSAPVPKKLLMMAGIDDCYTS 

ARGCTATLGNFAKATFDAISKTYSYLTPDLWKE 

TVFTKSPYQEFTOrn.VKTHTRVSVQRTQAPAVA 



DERRVGAADMFGRSRSW VUGGHGKTSRNIHSL 
DHLKYLYHVLTKNTTNOEQNRNLLVETIRSIIEm 
IWGDQNDSSVFDFFLEKNMFVFFLNBLRQKSGRY 
VCVQLLQTLNELFENISHETSLYYLLSNNYVNSn 
VHKFDFSDEEIMAYYISFLKTLSLKIi^ls^ 
YNEHTNDFALYTEAIKFFNHPESMVRIAVRTITL 
NVYKVSLDNQAMLrTYIRDKTAVPYFSNLVWFIG 
SHVIELDDCVQTDEEHRNRGKLSDLVAEHLDHL 
HYLNDILIINCEFLNDVLTDHLLNRLFLPLYVYSL 
ENQDKGGERPKISLPVSLYLLSQVFLIIHHAPLVN 
SLAEVBLNGDLSEMYAKTEQDIQRSSAKPSIRCFI 
KPTETLERSLEMNKHKGKRRVQKRPNYKNVGEE 
EDEEKGPTEDAQEDAEKAKGTEGGSKGIKTSGES 
EEIEMVIMERSKLSELAASTSVQEQNTTDEEKSA 
AATCSESTQWSRPFLDMVYHALDSPDDDYHALF 
VLCLLYAMSHNKGMDPEKLERIQLPVPNAAEKT 
TYNHPLAERLIRIMNNAAQPIX5KIRLATLELSCL 
LLKQQVLMSAGCIMKDVHLACLEGAREESVHLV 
RHFYKGEDIFLDMFEDEYTISMTN1KPMNVEYLM 
MDASILLPPTGTPLTGIDFVKRLPCGDVEKTRRAI 
RVFFMLRSLSLQLRGEPETQLPLTREEDLIKTDDV 
LDLNNSDLIACTVITKDGGMVQRSLAVDIYOMS 
LVEPDVSRLGWGWKFAGLLQDMQVTGVEDDS 
RALNITIHKPASSPHSKPFPILQATFIFSDHIRCIIAK 
QRLAKGRIQARRMKMQRUALLDLPIQPTTEVLG 
FGLGSSTSTQHLPFRFYDQGRRGSSDPTVQRSVF 
ASVDKVPGFAVAQCINEHSSPSLSSQSPPSASGSP 
SGSGSTSHCDSGGTSSSSTPSTAQSPAGIGHVTQ 



GVRRigHHWAQMHECNVHTYASLFCLFLLHTG 
KLCCLNSHRHFHCIKYSK 



3907 



FRPRTKKATAMYLEHYLDSIENLPCELQRNFQL ~ 

MRELDQRTEDKKAEIDILAAEYISTVKTLSPDQR 

VERLQKIQNAYSKCKEYSDDKVQLAMQTYEMV 

DKHIRRLDADLARFEADLKDKMEGSDFESSGGR 

GLKKGRGQKEKRGSRGRGRRTSEEDTPKKKKH 
KGG 



KTITALAFSPDGKYLVTGESGHMPAVRVWDVAE 

HSQVAELQEHKYGVACVAFSPSAKYIVSVGYQH 

DMIVNVWAWKKNIWASNKVSSRVTAVSFSED 

CSYFVTAGNRHIKFWYLDDSKTSKVNATVPLLG 

RSGLLGELRNNLFTDVACGRGKKADSTFCITSSG 

LLCEFSDRRLLDKWVELRVYPEVKDSNQACLPP 

SSFITCSSDNTIRLWNTESSGVHGSTLHRNILSSDL 

IKIIYVDGNTQALLDTELPGGDKADASLLDPRVGI 

RSVCVSPNGQHLASGDRMGTLRVHELQSLSEML 

KVEAHDSEILCLEYSKPDTGLKLLASASRDRLIH 

VLDAGREYSLQQTLDEHSSSITAVKFAASDGQVR 
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SEQW 
NO: 


Method 


Predicted 

beeinnine 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=> Ala nine C=Cysteine, D=Aspartic Add, 

V_=C2 1 n tn m lr Arirl FWPhpnvtnlflnin* f~ls=f* K-cin* U-rix:>«iJ! n . 

i-« vj mLaimc AdUj v r ucu j initiiimc j o k> I ycinc, o^Misuqi ne* 
I-Isoleudne, K«Lysine, L^Leudoe, M=Methionine, 
N=Asparagine 1 P^Proline, Q=GlutamIne, R=Arginine, S^Scriue, 
Threonine, V=»Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible oudeotide deletion, 
V=possibIe nucleotide insertion 










MISCGADKSIYFRTAQKSGDGVQFITITHHVVRK 

TTLYDMDVEPSWKYTAIGCQDRNERIFNISSGKQ 

KKLFKGSQGEDGTLIKVQTDPSGIYIATSCSDKNL 

SIFDFSSGECVATMFGHSEIVTGMKFSNDCKHLIS 

VSGDSCffVWRLSSEMTISMRQRLAELRQRQRGG 

KQQGPSSPQRASGPNRHQAPSMLSPGPALSSDSD 

KEGEDEGTEEELPALPVLAKSTKKALASVPSPAL 

PRSLSHWEMSRAQESVGFLDPAPAANPGPRRRG 

RWVQPGVELSVRSMLDLRQLETLAPSLQDPSQD 

SLAIIPSGPRKHGQEALETSLTSQNEKPPRPQASQ 

PCSYPHIIRLLSQEEGVFAQDLEPAPIEDGIVYPEP 

SDNPTMDTSEFQVQAPARGTLGRVYPGSRSSEK 

HSPDSACSVDYSSSCLSSPEHPTEDSESTEPLSVD 

GISSDLEEPAEGDEEEEEEEGGMGPYGLQEGSPQ 

TPDQEQFLKQHFE1XASGAAPGAPVQVPERSESR 

SISSRFLLQVQTRPLREPSPSSSSLALMSRPAQVPQ 

ASGEQPRGNGANPPGAPPEVEPSSGNPSPQQAAS 

VLLPRCRLNPDSSWAPKRVATASPFSGLQKAQS 

VHSLVPQERHEASLQAPSPGALLSRE1EAQDGLG 

SLPPADGRPSRPHSYQNPTTSSMAKISRSISVGEN 

LGLVAEPQAHAPIRVSPLSKLALPSRAHLVLDIPK 

PLPDRPTLAAFSPVTKGRAPGEAEKPGFPVGLGK 

AHSTTERWACLGEGTTPKPRTECQAHPGPSSPCA 

QQLPVSSLFQGPENLQPPPPEKTPNPMECTKPGA 

ALSQDSEPAVSLEQCEQLVAELRGSVRQAVRLY 

HSVAGCKMPSAEQSRIAQLLRDTFSSVRQELEAV 

AGAVLSSPGSSPGAVGAEQTQALLEQYSELLLRA 

VERRMERKL 


3600 


A 


1688 


916 


IPGSTISCSMALCEAAGCGSALLWPRLLLFGDSIT 

QFSFQQGGWGASLADRLVRKCDVLNRGFSGYN 

TRWAKCDLPRLIRKGNSLDIPVAVTIFFGANDSAL 

KDENPKQHIPLEEYAANLKSMVQYLKSVDIPENR 

mrrPTPLCETAWEEQCIIQGCKLNRLNSVVGEY 

ANACLQVAQDCGTDVLDLWTLMQDSQDFSSYL 

SDGLHLSPKGNEFLFSHLWPLEEKKVSSLPLLLPY 

WRDVAEAKPELSLLGDGDH 


3601 


A 


44 


223 


VHFPLIPQLAKCFWTMNRAARNKSEKRYYSEFL 
QIAHLFNYGLSSFLREFIIFL1KLLQ 


3602 


A 


37 


1124 


VPKPASGKRRLEFRPQDSKACAATPHSPGRITSR 

TRGSQKVRSVPPRLPWAQASASTDWEGLRGVPG 

PALRRENFLEAAASGRSGRTPTGGVGFRDVGGP 

HFPIFPAAHFLWCNLHTPRRPACNAPWHSPVGEI 

SPPPRESQLRRDPEVHFESPAHPLGFRLLPGRGLP 

ANAVTVETAAMAAPRQIPSHTVRLKPSCSTDSSF 

TRTPVPTVSLASRELPVSSWQVTEPSSKNLWEQI 

CKEYEAEQPPFPEGYKVKQEPVTTVAPVEEMLFH 

GFSAEHYFPVSHFTMISRTPCPQDKSETINPKTCS 

PKEYLETFDFPVLLPGMASLLHQAKKEKCFEWL 

QMTPSGGKACVWGHLPSSSHTI I 




A 


ZOO 


JO/ 


W 15INKAH V SSHPS V1SHSMDSFGQPRPEDNQSVLR 

RMQKKYWKTKQVFIKATGKKEDEHLVASDAEL 

DAKLEVFHSVQETCTELLKIIEKYQLRLNGMKS 


3604 


A 


103 


2440 


QPRRRVFPAAGRGPGRKCSQWGRQASVSFEDVT 

VDFSKEEWQHLDPAQRRLYWDVTLENYSHLLS 

VGYQIPKSEAAFKLEQGEGPWMLEGEAPHQSCS 
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SEQID 
NO: 



Method 



3605 



3606 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue or 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



322 



1749 



Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
HXJlutamic Add, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=boleudne, K=Lysine, L=Leudne, M-Methionine, 
N=Asparaginc, P=ProIlne, Q=Glutamine, R-Arginine, S^Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y-Tyrosine, 
X-Unknown, *=Stop codon, /^possible nudeotide deletion, 
\=possible nucleotide insertion 



GEAIGKMQQQGEPGGIFFHCKKJb'DQPIGEDSLCSI 

LEELWQDNDQLEQRQENQNNLLSHVKVLIKERG 

YEHKhnEKIIHVTTKLWSIKR^ 

SHMiNRNSATKI^LGKIFGNGNNFPHSPSSTKNEN 

AKTGANSCEHDHYEKHLSHKQAPTHHQKIHPEE 

KLYVCTECVMGFTQKSHLFEHQRIHAGEKSREC 

DKSNKVFPQKPQVDVHPSVYTGEKPYLCTQCGK 

VFTLKSNLITHQKIHTGQKPYKCSECGKAFFQRS 

DLFRHLRIHTGEKPYECSECGKGFSQNSDLSIHO 

KTHTGEKHYECNECGKArTllKSALRMHQRIHTG 

EKPWCADCGKAFIQKSHFNTHQRIHTGEKPYEC 

SDCGKSFTKKSQLHVHQRIHTGEKPYICTECGKV 

FTHRThnwTTHQKTHTGEKPYMCAECGKAFTDQS 

NLIKHQKTOTGEKPYKCNGCGKAHWKSRLKJH 

QKSfflGERHYECKDCGKAnQKSTLSVHQRIHTG 

EKP YVCPECGKAHQKSHFIAHHRIHTGEKP YECS 

DCGKCFTKKSQLRVHQKIHTGEKPNICAECGKAF 

TDRSNLITHQKIHTREKPYECGDCGKTFTWKSRL 

NIHQKSHTGERHYECSKCGKAFIQKATLSMHOII 

HTGKKPYACTECQKAFTDRSNLIKHQKMHSGEK 
RYKASD 



SrTlM^UKUKGGKGLGKGGAKJlHRKVLRDNIQGI 
TKPAIRRLARRGGVKRISGLIYEETRGVLKVFLEN 
VIRDAVTYTEHAKRKTVTAMDVVYALKRQGRT 



VPVTAEAKLMGFTQGCVl'FEDVAIYFSQEEWGL 

LDEAQRLLYRDVMLENFALITALVCWHGMEDE 

ETPEQSVSVEGVPQVRTPEASPSTQKIQSCDMCV 

PFLTDILHLTDLPGQELYLTGACAVFHQDQKHHS 

AEKPLESDMDKASFVQCCLFHESGMPFTSSEVG 

KDFLAPLGILQPQAIANYEKPNKISKCEEAFHVGI 

SHYKWSQCRRESSHKHICTHPRVCTGKRLYESS 

KCGKACCCECSLVQLQRVHPGERPYECSECGKS 

FSQTSHLNDHRRIHTGERPYVCGQCGKSFSQRAT 

LIKHHRVHTGERPYECGECGKSFSQSSNLIEHCRI 

HTGERPYECDECGKAFGSKSTLVRHQRTHTGEK 

PYECGECGKLFRQSFSLVVHQRIHTTARPYECGQ 

CGKSFSLKCGLIQHQLIHSGARPFECDECGKSFSO 

RTTLNKHHKVHTAERPYV^ 

VRHQRTHTGERPFECSECGKFFRQSYTLVEHQKI 

HTGLRPYDCGQCGKSFIQKSSLIQHQWHTGERP 

YECGKCGKSFTQHSGLILHRKSHTVERPRDSSKC 
GKPYSPRSNTV 



92 



331 



3608 



545 



3609 



118 



379 
87T 



AMAGPGPGPGDPDEQYDFLFKLVLVGDASVGKT 
CWQRFKTGAFSER(^STIGVDFTMKTLEIQGKR 
VKLQIWDTAGQER 



AIKGYJHLSAPRNRYMHT1 ASNGRMLFMKVTM ~~ 
YMRRGVQJMGWSVRMAFMACFTQ 



V WMA WQVSLLELEDRLQCP1CLE VFKESLMLOC 
GHSYCKGCLVSLSYHLDTKVRCPMCWQWDGS 
SSLPNVSLAWVIEALRLPGDPEPKVCVHHRNPLS 
LFCEKDQELICGLCGLLGSHQHHPVTPVSTVCSR 
MMEIjVALFSELKQEQKKVDELIAKLVKNRTRW 
NESDVFSWVIRREFQELRHPVDEEKARCLEGIGG 
HTRGLVASLDMQLEQAQGTRERLAQAECVLEQF 
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SEQID 

NO* 


Metnod 


Predicted 

LfCgl Hill 

nadcotidc 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
uucicuuue 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»AJanine 0=Cysteioe, D= As parti c Add, 
c^=uiutamic Acid, r^rnenyuuanine, G-=C»iycine, H— Histidine, 
I-Isoleudne, K>= Lysine, Lr=Leudne, MHVfeihionlne, 
N=Asparagine, P=Prollne, Q=Glutamine, R-Argiainc, S=-$erine, 
T=Threonine, V-Valine, W-Tryptopban, Y-Tyrosine, 
X«=Unknown, *«Stop codon, /^possible nudeotide ddetion, 
V=possible nudeotide insertion 










GNEDHHEFIWKFHSMASR 


3610 


A 


2 


987 


DPRVRPPLLQPPPPLLPRLVILKMAPLDLDKYVEI 

ARLCKYLPENDLKRLCDYVCDLLLEESNVQPVS 

TPVTVCGDmGQFYDLCELFRTGGQVPDTNYIFM 

GDFVDRGYYSLETFIYLLAIJCAKWPDRrrLLRG 

NHESRQITQVYGFYDECQTKYGNANAWRYCTK 

VFDMLTVAALIDEQILCVHGGLSPDIKTLDQIRTI 

ERNQEBPHKGAFCDLVWSDPEDVDTWAISPRGA 

GWLFGAKVTNEFVHINNLKLICRAHQLVHEGYK 

FMFDEKLVTVWSAPNYCYRCGNIASIMVFKDVN 

TREPKLFRAVPDSERVIPPRTTTPYFL 


3611 


A 


245? 


869 


AEKMTAELREAMALAPWGPVKVKKEEEEEENF 

PGQASSQQVHSENIKVWAPVQGLQTGLDGSEEE 

EKGQN1SWDMAWLKATQEAPAASTLGSYSLPG 

TLAKSEILETHGTMOTLGAETKNLQLLVPKTEIC 

EEAEKPLnSERIQKADPQGPELGEACEKGNMLK 

RQRIKREKKDFRQVIVNDCHLPESFKEEENQKCK 

KSGGKYSLNSGAVKNPKTQLGQKPFTCSVCGKG 

FSQSANLVVHQRIHTGEKPFECHECGKAFIQSAN 

LWHQRIHTGQKPYVCSKCGKAFTQSSNLTVHQ 

KIHSI.EKTFKCNECEKAFSYSSQLARHQKVHITE 

KCYECNECGKTFTRSSNLIVHQRIHTGEKPFACN 

DCGKAFTQSANLIVHQRSHTGEKPYECKECGKA 

FSCFSHLIVHQRIHTAEKPYDCSECGKAFSQLSCL 

IVHQRIHSGDLPYVCNECGKAFTCSSYLLIHQRIH 

NGEKPYTCNECGKAFRQRSSLTVHQRTHTGEKP 

YECEKCGAAF1SNSHLMRHHRTHLVE 


3612 


A 


318 


2245 


SPMAEAALVNTPQIPMVTEEFVKPSQGHVTFEDI 

AVYFSQEEWGLLDEAQRCLYHDVMLENFSLMA 

SVGCLHGIEAEEAPSEQTLSAQGVSQARTPKLGP 

SIPNAHSCEMCELVMKDELYLSEHQGTLPWQKPY 

TSVASGKWFSFGSNLQQHQNQDSGEKHIRKEESS 

ALLLNSCKIPLSDNLFPCKDVEKDFPTILGLLQHQ 

TTHSRQEYAHRSRETFQQRRYKCEQVFNEKVHV 

TEHQRVHTGEKAYKRREYGKSLNSKYLFVEHQR 

THNAEKPYVCNICGKSFLHKQTLVGHQQRIHTRE 

RSYVCIECGKSLSSKYSLVEHQRTHNGEKPYVCN 

VCGKSFRHKQTFVGHQQRIHTGERPYVCMECGK 

SFIHSYDRIRHQRVHTGEGAYQCSECGKSFIYKQ 

SLLDHHRIHTGERPYECKECGKAFIHKKRLLEHQ 

RIHTGEKPYVCDCGKSFIRSSDYMRHQRIHTGER 

AYECSDCGKAFISKQTLLKHHKfflTRERPYECSE 

CGKGFYLEVKLLQHQRIHTREQLCECNECGKVF 

SHQKRLLEHQKVHTGEKPCECSECGKCFRHRTS 

LIQHQKVHSGERPYNCTACEBCAFIYKNKLVEHQ 

RIHTGEKPYECGKCGKAFNKRYSLVRHQKVHIT 

EEP 


3613 


A 


817 


3345 


NQSHPDSETVTVEGGRRKMKSNQERSNECLPPK 

KREIPATSRSSEEKAPTLPSDNHRVEGTAWLPGN 

PGGRGHGGGRHGPAGTSVELGLQQGIGLHKALS 

TGLDYSPPSAPRSVPVATTLPAAYATPQPGTPVSP 

VQYAHLPHTFQHGSSQYSGTYASFIPSQLIPPTAN 

PVTSAVASAAGATTPSQRSQLEAYSTLLANMGS 

LSQTPGHKAEQQQQQQQQQQQQQQQQQQQQQ 

QQQHQQQQQQQQQQQQQQHLSRAPGLITPGSPP 
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I SEQID 
NO: 


Method 


1 Predicted 
1 beginning 

nucleotide 

location 

corresponding 

to first amino 
1 acid residue of 

peptide 
1 sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alaaine C=Cystemc, D=Aspartic Add" 
glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, ' 
I=Isolencine, K=Lysine, l>Leucine, M=Methionine 
N=As P aragine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine 
"^Threonine, V«VaIine, W-Tryptophan, Y-Tyrosine, 
X^Unknown, **=Stop codoo, /=possible nucleotide deletion 
\=possible nucleotide insertion 


3614 








PA W NQYVfflSSSPQNTGRlASPPAIPVHLHPHQ 

TMIPHTLTLGPPSQVVMQYADSGSHFVPREATK 

KAESSRLQQAIQAKEVLNGEMEKSRRYGAPSSA 

DLGLGKAGGKSVPHPYESRHWVHPSPSDYSSR 

DPSGVRASVMVLPNSNTPAADLEVQQATHREAS 

PSTLNDKSGUILGKPGHRSYALSPHTVIQTTHSA 

SEPLPVGLPATAFYAGTQPPVIGYLSGQQQAITY 

AGSLPQHLVIPGTQPLLIPVGSTDMEASGAAPAIV 

TSSPQFAAVPHTFVTTALPKSENFNPEALVTQAA 

YPAMV QAQ1HLPVVQS VASPAAAPPTLPPYFMK 

GSnOLANGELKKVEDLKTFDFTn^ a ptqxitu vmv 

STVERffiDSHSPGVAVIQFAVGEHRAQVSVEVLV 
EYPFFVFGQGWSSCCPERTSOLFDT PTSVI c\/^r> 

VCISLTLKNLKNGSVKKGQPVDPASVLLKHSKA 
DGLAGSRHRYAEQENGINQGSAQMLSENGELKF 
PEKMGLSAAPFLTKIEPSKPAATRKRJR.WSAPESR 
KLEKSEDEPPLTLPKPSUPQEVKICTEORS>JVr.g 




A 


3 


114 


**ESRLRCK(JCEPRGSWARFGCWRLQPEFKPKQ 
LEG 


3615 


A 


3 


1603 


DAWALTOQFSUSKQHIEVLKESLTAKEQRAAILO 

TEVDALRLRLEEKETMLNKKTKQIQDMAEEKGT 

QAGEfflUDLKDMLDVKERKVNVLQKKIENLOEOL 

RDKEKQMSSLKERVKSLQADTTNTDTALTTLEE 

ALAEKERTERLKEQRDRDEREKQEEIDNYKKDL 

KDLKEKVSLLQGDLSEKEASLLDLKEHASSLASS 

GLKKDSRLKTLEIALEQKKEECLKMESQLKKAH 

EAALEARASPEMSDRIQHLEREITRYKDESSKAO 

AEVDRLLEILKEVENEKNDKDKKIAELESLTSRO 

VKDONKKVANLKHK F.OVFK'R'k'Q a n\/n ccaddii 
^< ■rwii^ivjirviiv^ v cRAjs^Av^ml^JlllARRR 

EDNLNDSSQQLQDSLRKKDDRffiELEEALRESVO 

ITAEREMVLAQEESARTNAEKQVEELLMAMEKV 

KQELESMKAKLSSTQQSLAEKETHLTNLRAERR 

KHLEEVLEMKQEALLAAISEKDANIALLELSSSK 

KKTQEEVAALKREKDRLVQQLKQQTQNRMKLM 

ADNYEDDHFKSSHSNQTNHKPSPDODEEEGIWA 


3616 


A 


244 


1420 


KKRWRARGGE VFTLA WAEATGAYVPGRDKPDL 

PTWKRNFRSALNRKEGLRLAEDRSKDPHDPHKI 

YEFVNSGVGDFSQPDTSPDTNGGGSTSDTQEDIL 

DELLGNMVLAPLPDPGPPSLAVAPEPCPQPLRSPS 

LDNPTPFPNLGPSENPLKRLLVPGEEWEFEVTAF 

YRGROVFOOTISCPEGLRI VGSBvnnnTr vr>\im 

VTLPDPGMSLTDRGVMSYYRHVLSCLGGGLAL 

WRAGQWLWAQRLGHCHTYWAVSEELLPNSGH 

GPDGEVPKDKEGGVFDLGPFTVGSLGPPDLITFTE 

GSGRSPRYALWFCVGESWPQDQPWTKRLVMVK 

WPTCLRALVEMARVGGASSLENTVDLHISNSHP 
LSLTSDOYKAYLODLVEGMDFnfipnBQ 


3617 


A 


852 


304 

J 


RGGLLSKMARVLKAAAANAVGLFSRLQAPIPTV 

RASSTSQPLDQVTGSVWNLGRLNHVAIAVPDLE 

luVAAlMrKNILGAQVSEAVPLPEHGVSVVFVNLG 

^TCTCMELLHPLGRDSPIAGFIXJKNKAGGMHHICIE 

VDNINAAVMDLKKKKIRSLSEEVKIGAHGKPVIF 
LHPKDCGGVLVELEQA 


[3618 




3 


5992 

J 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 
DDDMEGDEAWRCTLSANMYYDEILVWCASEL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alaniae OCystetne, D=»Aspartic Add, 

c/— viiuuimii. /vuu» r— r ucuy miauiut, v»^\»ijrcinc, n s niSt]Qine, 

I=Isoleudne, K=Lysinc, L^Leudne, M=Methionine, 
N»Asparagine, P=Proline, Q=G!utaminc, R=Arginine, S=Scrine, 
T«Threonine, V«Valinc, W=Tryptopbao, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
^possible nudeotide insertion 




• 






NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTTOFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKThTVALMCMLREIGKlUNMDGTINVDDFKirYl 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQIIVCTPEKWDIITRKGGERTYTQLV 

RLnLDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPWLEQTYVGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLY1RMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYTINDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESffiEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEVVKKIEKKNFP 

FERLYDLNHNEIGELIRMPKMGKT1HKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQWDEKVHGSS 

EAFWILVEDVDSEVILHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRWSDRWLSCETQLPVSFR 

HLBLPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFABLRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NniSTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQIERPIRIVALSSS 

I^NAKDVAHWLGCSATSTFM^HP^RPVPLELHI 

QGFMSHTQTRLLSMAKPVrTiAITKHSPKKPVIW 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQWVASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRC VIMCQG SKKDFFKKFL YEPLP VESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISIEDEMDVAPLNLGM1AAYYYINYTTIEL 

FSMSLNAKTKVRGLIEIISNAAEYEN1PIRHHEDN 

LLRQLAQKWHKLNNPKPNDPHVKTNLLLQAHL 

SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEWDKDSIRSGGP 

VWLVQLEREEEVTGPVIAPLFPQKREEGWWW 
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SEQ1D 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Aiamne C=Cvsfgim> n=A ^wi, a — i 

Msolencme, K-Lysine, ^-Leucine, Methionine, 
N=Asparagine, ^Proline, Q-Glntamine, R=Arginine, S=Serine 

T=Threonine, V=Valinc W=Trvntnnh a n v-t J~ " » 
' * T»iiii*j ww * rypropoan, i— tyrosine, 

X-Unknown, *«s to p codon, *=possiMe nucleotide deletion 

\=possible nucleotide insertion 










ICiDAKSNSLlSlKRLILQQKAKVKLDFVAPATGG 
RWfTL YFMSDA YMGCDQE YKFS VD VKEAETD S 


3619 


A 


3 


"5992 


DN1DETYGVN vqfesdeeegdkdv ygevreeas 

DDDMEGDEAWRCTLSANMYVDEILVWCASEL 

NPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDDDAFWLOROL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTTDFIKVLRQHRMMILYCTLLASAQSE 

AEKERMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRO 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRORK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAOA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKlWALMCMLREIGKHINMDGTINVDDFKirYI 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHO 

LCKEEISATQnVCTPEKWDIITRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRNIEMTOE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPVPI^QTYVGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVONA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDJCKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNrrVREEEKLELQKLLERVPIPVK 

ESIEEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEVVKKIEKKNFP 

FERLYDLNHNEIGELDRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQWDEKVHGSS 

EAFWILVEDVDSEVILHHEYFLLKAKYAODEHLI 

TFFVPVFEPLPPQYFIRVVSDRWLSCETQLPVSFR 

HLEJEKYPPPTELLDLQPLPVSALRNSAFESLYO 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFABLRMLLQNSEGRCVYTIPMRLWQEOVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NIIISTPEKWDILSRRWKQRKNVQNINLFWDEV 

HLIGGENGPVLEVTCSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFMSHTQTRLLSMAKPVFHAITKHSPKKPVrVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVWASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLO 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKC1S IETDEMD V APLNLGMIAA Y YYINYTTIEL 

FSMSLNAKTKVRGLBEnSNAAEYENIPIRHHEDN 
LLRQLAQKVPHKLNNPKFNDPHWtmt nnAiij 
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SEQW 
NO: 


Method 


Predicted 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanioe OCysteine, D=Aspartic Add, 
iv— *ji uuiiuic auQ| r t ucnyiJuoiuDCf v» = vTiycine, u— tiisduice, 
I=Isoleadn e, K«Lysine, L=Leueine, M=*Methionine, 
N=Asparagine, P^Proline, Q=Glutamfne, R=Arginine, S^Serine, 
*P=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop eodoo, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










SRMQLSAELQSDTEEELSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVTOIMEMEDEERNAIXQLT 

DSQIADVARFCNRYPNIELSYEWDKDSIRSGGP 

VVVLVQLEREEEVTGPVIAPLFPQKREEGWWW 

IGDAKSN SLISIKRLTLQQKAK VKLDFVAPATGG 

RHOTLYHvlSDAYMGCDQEYKFSVDVKEAETDS 

DSD 


3620 


A 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPAVAE 

VRLPSATLCYFCRCRLGLGAALFPRSARALAASA 

LPAQGSRWPVLSSPGLPAAFASFPACPQRSYSTE 

EKPQQHQKTKMIVLGFSNPmWVRTRIKAFLIWA 

YFDKEFSITEFSEGAKQAFAHV SKLLSQCKFDLL 

EELVAKEVLHALKEKVTSLPDNHKNALAANEDEI 

VFTSTGDISIYYDEKGRKFVNILMCFWYLTSANIP 

SETLRGASVFQVKLGNQNVETKQLLSASYEFQR 

EFTQGVKPDWT1ARIEHSKLLE 


3621 


A 


2 


2995 


SSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAA 

AAAAKMDGKESSYERSGSYSGRSPSPYGRRRSSS 

PFLSKRSLSRSPLPSRKSMKSRSRSPAYSRHSSSH 

SKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKK 

ERAAAAAAAKMDGKESSYERSGSYSGRSPSPYG 

RRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSPAYS 

RHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAEL 

SRKKKERAAAAAAAKMDGKESKGSPVFLPRKE 

NSSVEAKDSGLESKKLPRSVKLEKSAPDTELVNV 

THLNTEVKNSSDTGKVXLDENSEKHLVKDLKAQ 

GTRDSKPIALKEEIVTPKETETSEKETPPPLPTIASP 

PPPLPTTTPPPQTPPLPPLPPIPALPQQPPLPPSQPA 

FSQVPASSTSTLPPSTHSKTSAVSSQANSQPPVQV 

SVKTQVSVTAAIPHLKTSTLPPLPLPPLLPGDDDM 

DSPKETLPSKPVKKEKEQRTRHLLTDLPLPPELPG 

GDLSPPDSPEPKAITPPQQPYKKRPKICCPRYGER 

RQTESDWGKRCVDKFDnGHGEGTYGQVYKAKD 

KDTGELVALKKVRLDNEKEGFPITAIREIKILRQL 

IHRSVVNMKEI\ODKQDALDFKKDKGAFYLVFE 

YMDHDLMGLLESGLVHFSEDHIKSFMKQLMEGL 

EYCHKKl^PLHRDIKCSNILLNNSGQIKLADFGLA 

RLYNSEESRPYTNKVITLWYRPPKLLLGEERYTP 

AIDVWSCGCILGELFTKKPIFQANLELAQLELISR 

LCGSPCPAVWPDVIKLPYFNTMKPKKQYRRRLR 

EEFSFIPSAALDLLDHMLTLDPSKRCTAEQTLQSD 

FLKI)VELSKMAPPDLPHWQDCHELWSKKRRRQ 

RQSGVWEEPPPSKTSRKETTSGTSTEPVKNSSPA 

PPQPAPGKVESGAGDAIGLADITQQLNQSELAVL 

LNLLQSQTDLSIPQMAQLLNIHSNPEMQQQLEAL 

NQSISALTEATSQQQDSETMAPEESLKEAPSAPVI 

LPSAEQTTLEASSTPADMQNILAVLLSQLMKTQE 

PAGSLEENNSDKNSGPQGPRRTPTMPQEEAAGRS 

NGGNAL 


3622 


A 


16 


390 


TPERGSAYPETAAVRRPAGECPITMSDLEAKLST 
EHLGDKIKDEDnOLRVIGQDSSEIHFKVKMTTPLK 
KLKKSYCQRQGVPVNSLRFLFEGQRIADNHTPEE 
LGMEEEDVIEVYQEQIGGHSTV 


3623 


A 


2 


1544 


PPPAPGPIXjLNEGCLHRI^MPHQRPRTCAMNPE 
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| Method 

NO: 



3624 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=Alamne C=Cysteine t l)=Aspartic Acid, 
E=Glutamic Acid, ^-Phenylalanine, G-Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L-Lcudne, M=Methionine, 
| N=Asparagine, P=ProIine, Q-Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion 
V=possible nucleotide insertion ' 



27 



LTMESLGTLHGARGGGSGGUGGGGGGGGGGGP 

GHEQELLASPSPHHARRGPRGSLRGPPPPPTAHQ 

ELGTAAAAAAAASRSAMVTSMASILDGGDYRPE 

LSIPLHHAMSMSCDSSPPGMGMSNTYTTLTPLOP 

LPPISTVSDKFHHPHPHHHPHHHHHHHHQRLSGN 

VSGSFTLMRDERGLPAMNM.YSPYKEMPGMSQS 

LSPLAATPLGNGLGGLHNAQQSLPNYGPPGHDK 

MLSPNFDAHHTAMLTRGEQHLSRGLGTPPAAM 

MSHLNGLHHPGHTQSHGPVLAPSRERPPSSSSGS 

QVATSGQLEEINTKEVAQRITAELKRYSIPQAIFA 

QRVLCRSQGTLSDLLRNPKPWSKLKSGRETFRR 

MWKWLQEPEFQRMSALRLAACKRKEQEPNKDR 

NNSQKKSRLVFTDLQRRTLFAffKENKRPSKEMQ 

IHSQQLGLELTTVSNFFMNARRRSLEKWQDDLS 
TGGSSSTSSTCTKA 



2152 



SARKAJiAATSGTAARDGS VGRNLVPPPSASAPK 
AEVESNEKDNRPEEEEQVTHEDDERPSEKNEFSR 
RKRSKSEDMDNVQSKRRRYMEEEYEAEFQVKTT 
AKGDINQKLQKVIQWLLEEKLCALQCAVFDKTL 
AELKTRVEKIECn^KRHKWLTELQAKIARLTKRF 
EAAKEDLKKRHEHPPNPPVSPGKTVNDVNSNNN 
MSYRNAGTVRQMLESKRNVSESAPPSFQTPVNT 
VSSTNLVTPPAVVSSQPKLQTPVTSGSLTATSVLP 
APNTATWATTQVPSGNPQPTISLQPLPVILHVPV 
AVSSQPQLLQSHPGTLVTNQPSGNVEFISVQSPPT 
VSGLTKNPVSLPSLPNPTKPNNVPSVPSPSIQRNP 
TASAAPLGTTLAVQAVPTAHSIVQATRTSLPTVG 
PSGLYSPSTNRGPIQMKIPISAFSTSSAAEQNSNTT 
PRIENQTNKTIDASVSKKAADSTSQCGKATGSDS 
SGVmLTMDDEESGASQDPKKLNHTPVSTMSSSO 
PVSRPLQPIQPAPPLQPSGVPTSGPSQTTIHLLPTA 
PTTVNVTORPVTQVTTRLPVPRAPANHQVVYTT 
LPAPPAQAPLRGTVMQAPAVRQVNPQNSVTVRV 
PQTTTYVVNNGLTLGSTGPQLTVHHRPPQVHTEP 
PRPVHPAPLPEAPQPQRLPPEAGSTSRPSEATLEV 
SHAFRVKMAIVLVMECPGGGSKLCHC 



210 



1115 



ASPhLKFQGHDSGEREPFSQTPGLMQPFSIPVQlt" 
LQGSRRRQGRTAFPASGKKRETDYSDGDPLDVH 
KRLPSSTGEDRAVMLGFAMMGFSVLMFFLLGTT 
ILKPFMLSIQREESTCTAIHTDIMDDWLDCAFTCG 
VHCHGQGKYPCLQVFVNLSHPGQKALLHYNEE 
AVQINPKCFYTPKCHQDRNDLLNSALDIKEFFDH 
KNGTPFSCF^SPASQSEDVILIKKYDQMAIFHCLF 
WPSLTLLGGALIVGMVRLTQHLSLLCEKYSTVV 
RDEVGGKVPYIEQHOFKLCIMRRSKGRAF^S 



921 



3627 



231 



644 



SSVVEFSALSVSMACLSPSQLQKFQQDGFLVLEG" 
FLSAEECVAMQQRIGEIVAEMDVPLHCRTEFSTQ 
EEEQLRAQGSTDYFLSSGDKIRFFFEKGVFDEKG 
NFLWPEKSINKIGHALHAHDPVFKSITHSFKVQT 
LARSLGLQMPVWQSMYIFKQPHFGGEVSPHQD 
ASFLYTEPLGRVLGVWIAVEDATLENGCLWFIPG 
SHTSGVSRRMVRAPVGSAPGTSFLGSEPARDNSL 
FVPTPVQRGALVLIHGEWHKSKQNLSDRSRQA 
YTFHLMEASGTTWSPENWLQPTAELPFPQLYT 



INSS^KlCfKDHQELNLHTERDSR^QRAVL^^Q" 
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SEQID 
NO* 


Method 


Predicted 

ocginning 

oodeotide 

location 

corresponding 

to first amino 

uuu rcsiuuc ui 

peptide 
sequence 


Predicted end 
nucieouae 
location 
corresponding 
to last amino 
add residue of 

sequence 


Amino acid sequence (A=AIanine OCysteine, D»Aspartic Add, 
JKr-uiDtamic Acid, b— r oeoyialaoine, G=Giyeine, H=Histidine, 
I=Isoleadne, K^Lysine, L=Leadne, M=Methianine, 
N-Asparagine, P=Proline, Q=Glotamlne, R«Arginine» S=Serine, 
T^Threonine, V«VaIine, W=Tryptophaa, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possibte nudeotide deletion, 

v— pussjuic nuacuHuc luscruon 










NPGIFYWIFLPSRSHSASHGSRQRQVSCQGTQDEI 
LKMRNTFAELKNSLEALSSRMDQAEERIGTQAG 
VQWRDHGSLQPQPPEFKQCFHLSLPSSWDYRAC 
LS 


3628 


A 


2 


810 


GCKHLLQNSWYDPRVREADRVGQRARRPRAAM 

DWLMGKSKAKPNGKKPAAEERKAYLEPEHTKA 

RlTDFQFKELVVLPREIDLNEWI^SNTTTTTnrtHIN 

LQYSHSEFCTGETCQTMAVCNTQYYWYDERGK 

KVKCTAPQYVDFVMSSVQKLVTDEDVFPTKYG 

REFPS SFESLVRKICRHLFHVLAHIY WAHFKETLA 

LELHGHLOTLYVHFILFAREFNLLDPKETAIMDD 

LTEVLCSGGRRGSTVGAVGMGPAAGAPGAQNH 

VKER 


3629 


A 


699 


1604 


CSHGSSAVSAWSPLFQASEVERQLSMQVHALRE 

DFREKNSSTNQHIIRLESLQAEIKMLSDRKRELEH 

RLSATLEENDLLQGTVEELQDRVLILERQGHDKD 

LQLHQSQLELQEVRLSCRQLQVKVEELTEERSLQ 

SSAATSTSLLSEIEQSMEAEELEQEREQLTLLSVE 

MTALKEERDRLRVTSEDKEPKEQLQKAIRDRDE 

AIAKKNAVELELAKCRMDMMSLNSQLLDAIQQ 

KLNLSQQLEAWQDDMHRVIDRQLMDTHLKERS 

QPAAALCRGHSAGRGDEPS1AEGKRLFSFFRKI 


3630 


A 


423 


1 


PAKVLTLDIYLSKTEGAQVDEPWITPRAEDCGD 

WDDMEKRSSGRRSGRRRGSQKSTDSPGADAELP 

ESAARDDAVFDDEVAPNAASDNASAEKKVKSPR 

AALDGGVASAASPESKPSPGTKGQLRGESDRSK 

QPPPASSP 


3631 


A 


2082 


674 


WSGFWQLPGVRGVGSAPGGDGAEFTSRRGSSRR 

PGAACPGCRGAGSERAPGGMGRRRAPELYRAPF 

PLYALQVDPSTGLLIAAGGGGAAKTGIKNGVHF 

LQLELINGRLSASLLHSHDTETRATMNLALAGDI 

LAAGQDAHCQLLRFQAHQQQGNKAEKAGSKEQ 

GPRQRKGAAPABKKCGAETQHEGLELRVENLQA 

VQTDFSSDPLQKWCFNHDNTLLATGGTDGYVR 

VWKVPSLEKVLEFKAHEGEIEDLALGPDGKLVT 

VGRDLKASVWQKDQLVTQLHWQENGPTFSSTP 

YRYQACRFGQVPDQPAGLRLFTVQIPHKRLRQPP 

PCYLTAWDGSNFLPLRTKSCGHEWSCLDVSES 

GTFLGLGTVTGSVAIYIAFSLQCLYYVREAHGIV 

VTDVAFLPEKGRGPELLGSHETALFSVAVDSRCQ 

LHLLPSRRSWVWIXLLLCVGLIIVTILLLQSAFPG 

FL 


3632 


A 


942 


40 


pwcqrvevrscgsskrscsrwsgsswdgsrslg 

rglnhtslnrsppftpdimthccspccqptccrt 

to:rttcwkpttvttcsstpccqpsccvpsccqp 

cchptccqntccrttccqptcvasccqpsccstp 

ccqptccgssccgqtscgssccqpicgssccqpcc 

hptcyqticfrttccqptccqptccrntscqptcc 

gssccqpcchptccqticrstccqpscvtrccstp 

CCQPTCGGSSCCSQTCNESSYCLPCCRPTCCQTT 
CYRTTCCRPSCCCSPCCVSSCCQPSCC 


3633 


A 


605 


3004 


GPEGYRGRRARHPSLGSTTGHCGGGRGAEGTGT 
DPAAPAARLNVDGLLVYFPYDYIYPEQFSYMRE 
LKRTLDAKGHGVLEMPSGTGKTVSLLALIMAYQ 
RAYPLEVTKLIYCSRTVPEIEKVIEELRKLLNFYE 
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SEQID 
NO: 


Method 


Predicted I Predicted end 
beginning nucleotide 
nucleotide 1 location 
location corresponding 
corresponding to last amino 
to first amino acid residue of 
acid residue of 1 peptide 
peptide I sequence 
sequence 


1 SZWi^ '"SK"* Acid, 
L=wntamic Acid, ^Phenylalanine, G=GIycine, H^Histidine, 
Msoleucine, K-Lysine, ^Leucine, M-Methionine, 
N-A^paragine, P=Proline, Q=Glutamine, R^Arginine, S-Serine. 
leonine, V-Valine.W-Tryptophan.Y^sinr ^ 
X=Unluiown, *=Stop codon, /^possible nucleotide deletion 
^possible nucleotide insertion 


3634 






KQEGEKLPFLGI^SSRKNLCIHPEVTPLRFGKD 

VDGKCHSLTASYVRAQYQHDTSLPHCRFYEEFD 

AHGREVPLPAGIYNLDDLKALGRRQGWCPYFLA 

RYSELHANWVYSYHYLLDPKIADLVSKELARK 

AVWFDEAHNIDNVCIDSMSVNLTRRTLDRCOG 

NLETLQKTVLRIKETDEQRLRDEYRRLVEGLREA 

SAARETDAHLANPVLPDEVLQEAVPGSIRTAEHF 

LGFLRRLLEYVKWRLRVQHWQESPPAFLSGLA 

QRVCIQRKPLRFCAERLRSLLHTLEITDLADFSPL 

TLLANFATLVSTYAKGFTIIIEPFDDRTPTIANPIL 

HFSCMDASLAIKPVFERFQSVnTSGTLSPLDIYPK 

ILDFHPVTMATFTMTLARVCLCPMIIGRGNDOVA 

ISSKFETREDIAVIRNYGNLLLEMSAVVPDGIVAF 

FTSYQYMESTVASWYEQGILENIQRNKLLFIETO 

DGAETSVALEKYQEACENGRGAILLSVARGKVS 

EGIDFVHHYGRAVIMFGVPYVYTQSRILKARLEY 

LRDQFQIRENDFLTFDAMRHAAQCVGRAIRGKT 

DYGLMVFADKRFARGDKRGKLPRWIQEHLTDA 

NLNLTVDEGVQVAKYFLRQMAQPFHREDOLGL 

SLLSLEQLESEETLKRDSOIAOOL 


3635 


A 


159 384 


LKMSSKTASTNNIAQARRTVQQLRLEASffiRIKV 
SKASADLMSYCEEHARSDPLLIGIPTSENPFKDKK 




A 


5 409 


I KLSQLEKAHFFADMGRRKSKRKPPPKKKMTGT 
LETQFTCPFCNHEKSCDVKMDRARNTGVISCTV 
CLEEFQTPITCILGNLGFFQRVGRGLESGPCSSGP 
_LCALVQGQSRPEEQVPPSDFCGVRRCRAGFrirn 


3636 
3637 


A 


48 282 " 


UHLKSCYQDSHEDPTKMKRFLFLLLTISLLVMVO 

IQTGLSGQNDTSQTSSPSASSSMSGGIFLFFVANAI 
IHLFCFS 


1638 


A 


T j7248 


AKAGSWGSAAARGPPAGCRCERAARLPSSPAR 

RRRCDWVEDGAGRMEILMTVSKFASICTMGAN 

AS ALEKEIGPEQFP VNEHYFGL VNFGNTC YCNS V 

LQALYFCRPFREKGLAYKSQPRKKESLLTCLADL 

FHSIATQKKKVGVIPPKKFITRLRKENELFDNYM 

QQDAHEFLNYLLNTTADILQEERKQEKQNGRLPN 

GNIDNENNNSTPDPTWVHEIFQGTLTNETRCLTC 

ETISSKDEDFLDLSVDVEQNTSITHCLRGFSNTET 

LCSEYKYYCEECRSKQEAHKRMKVKKLPMILAL 

HLKRFKYMDQLHRYTKLSYRVVFPLELRLFNTS 

GDATNPDRMYDLVAVVVHCGSGPNRGHYIAIV 

KSHDFWLLFDDDIVEKIDAQAIEEFYGLTSDISKN 
SESGYBLFYQSRD 


"3639 " 


A 


« 630 


fAGIPVSTTSSURRASTDLlRKMKPDETPMFDPNL - 

LKEVDWSQNTATFSPAISPTHPGEGLVLRPLCTA 

DLNRGFFKVLGQLTETGWSPEQFMKSFEHMKK 

SGDYYVTWEDVTLGQIVATATLIIEHKFIHSCAK 

RGRVEDVWSDECRGKQLGNLLLSTLTLLSKKL 

NCYKTTLECLPQNVGFYKKFGYTVSEENYMCRR 
FLK 






£ 1200 
I 

] 

1 [] 


KKVRLLRPSRSRSCRGIXSTRAPGPSPFRSLHSSPL 
LPHAMKSPFYRCQNTTSVEKGNSAVMGGVLFST 
QLLGNLLALGLLARSGLGWCSRRPLRPLPSVFY 

MLVCGLTVIDLLGKCLLSPWLAAYAQNRSLRV 
LAPALDNSLCQAFAFFMSFFGLSSTLOr.T.AMAT v 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspa rt ic Acid, 
E^Clutamic Add, ^Phenylalanine, G=Gtydne, H=Histidine, 
I-Isoleudne, K=Lysine, L=Leudne, M=Mcthionine, 
N^Asparagine, P^Proiine, Q-GIutamlne, R=Arginine, S=Scrine, 
T=Threonine, V«Valine, W^Tryptophan, Y=TVrosine, 
X~Unknown, *=Stop codon, /^possible nudeotide deletion, 
V=possiblc nudeotide insertion 










CWLSLGHPFFYRRHTTLRLGALVAPVVSAFSLAF 

CALPFMGFGKFVQYCPGTWCHQMVHEEGSLSV 

LGYSVLYSSLMALLVIATVLCNLGAMRNLYAM 

HRRLQRHPRSCTRDCAEPRADGREASPQPLEELD 

HLLLLALNm^FTMCSLPVIYRAYYGAFKDVKE 

KNRTSEEAEDLRAIJlFl^VISrVDPWIFIIFRSPVFR 

IFFHKIFIRPLRYRSRCSNSTNMESSL 


3640 


A 


930 


182 


PLPPPTLAMFLTRSEYDRGVNTFSPEGRLFQVEY 

AIEAIKLGSTAIGIQTSEGVCLAVEKRTTSPLMEPS 

SIEKIVEIDAHIGCAMSGLIADAKTLIDKARVETQ 

NHWFTYNETMTVESVTQAVSNLALQFGEEDADP 

GAMSEUPFGVALLFGGVDEKGPQLFHMDPSGTFV 

QCDARAIGSASEGAQSSLQEVYHKSMTLKEADCS 

SL^ILKQVMEEKLNA^^^LATVQPGQ^nFHMFTK 

EELEEV1KDI 


3641 


A 


2 


1254 


PTGQGGRRAEARSCLLSKAMLGRSGYRALPLGD 

FDRFQQSSFGFLGSQKGCLSPERGGVGTGADVPQ 

SWPSCLCHGLISFLGFLLLLVTFPISGWFALKIVPT 

YERMIVI^GRIRTPQGPGMVLLLPFIDSFQRVDL 

RTRAFNVPPCKLASKDGAVLSVGADVQFRIWDP 

VLSVMTVKDLNTATRMTAQNAMTKALLKRPLR 

EIQMEKLKISDQLLLEINDVTRAWGLEVDRVELA 

VEAVLQPPQDSPAGPNLDSTLQQLALHFLGGSM 

NSMAGGAPSPGPADTVEMVSEVEPPAPQVGARS 

SPKQPLAEGLLTALQPFLSEALVSQVGACYQFNV 

VLPSGTQSAYFLDLTTGRGRVGHGVPDGIPDVV 

VEMAEADLRALLCRELRPLG A YMSGRLK VKGD 

LAMAMKLEAVLRALK 


3642 


A 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPRKH 
DSGAADLERVTDYAEEKEIQSSNLETAMSVIGDR 
RSREQKAKQER 


3643 


A 


94 


541 


RKERRRRRRRMEAVVFVFSLLDCCALEFLSVYFI1 

TLSDLECDYINARSCCSKLNKWVIPELIGHTIVTV 

LLLMSLHWFIFLLNLPVATWNrYRYIMVPSGNM 

GVFDPTEIHh3RGQLKSHMKEAMIKLGFrILLCFF 

MYLYSMILALIND 


3644 


A 


95 


2808 


TSCRHFP1TSEDPLNYLLILTVERIYAYQALPLGFL 

FCSRDPVPEYLNHCGVKYVLISDRASFCALHIFFS 

PFRNVFRPAAGGGIAPPPRLWFQPSLSDAEMEIPK 

LLPARGTLQGGGGGGIPAGGGRVHRGPDSPAGQ 

VPTRRLLLPRGPQDGGPGRRREEASTASRGPGPS 

LFAPRPHQPSGGGGGGGDDFFLVLLDPVGGDVE 

TAGSGQAAGPVLREEAEEGPGLQGGESGANPAG 

PTALGPRCLSAVPTPAPISAPGPAAAFAGTVTIHN 

QDLLLRFENGVLTLATPPPHAWEPGAAPAQQPG 

CLIAPQAGFPHAAHPGDCPELPPDLLLAEPAEPAP 

APAPEEEAEGPAAALGPRGPLGSGPGVVLYLCPE 

ALCGQTFAKKHQLKMHLLTHSSSQGQRPFKCPL 

GGCGWTFTTSYKLKRHLQSHDKLRPFGCPAEGC 

TQAKLGAHQRSHFEPERPYQCAFSGCKKTFITVS 

ALFSHNRAHFREQELFSCSFPGCSKQYDKACRLK 

IHLRSHTGERPFLCDFDGCGWNFTSMSKLLRHKR 

KHDDDRRFMCPVEGCGKSFTRAEHLKGHSITHL 

STKPFVCPVAGCCARFSARSSLYIHSKKHLQDVD 
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SEQID 
NO: 



Method 



Predicted 



nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino add sequence (A=Alanine OH.yste.ne, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glyeine, HMBstidine, 
I-Isoleucine, K=Lysine, L=Leucine, M^Metfaionine 
N-Asparagine, proline, Q=Glutamine, ft=Arginine, S-Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosii£ 
X=Unknown, *=Stop codon, ^possible nucleotide deletion 
\=possible nucleotide insertion ' 



3645 



2194 



1707 



TWKSKCPiysCNKLFTSKHSMK.'1'HMVKRHKVGO ' 
DLLAQLEAANSLTPSSELTSQRQNDLSDAEIVSLF 
SDVPDSTSAALLDTALVNSGILTIDVASVSSTLAG 
HLP ANNNNS VGQA VDPPSLMATSDPPQSLDTSLF 
FGTAATGFQQSSLNMDEVSSVSVGPLGSLDSLA 
MKNSSPEPQALTPSSKLTVDTDTLTPSSTLCENSV 
SELLTPAKAEWSVHPNSDFFGQEGETOFGFPNAA 
GNHGSQKERNLITVTGSSFLV 



3646 



85 



1948 



TVSFHKTMASLKCSTVVCVICLHKPKYRCPACRV 
PYCSVVCFRKHKEQCNPETRPVEKKIRSALPTKT 
VKPVENKDDDDSIADFLNSDEEEDRVSLQNLKN 
LGESATLRSLLLNPHLRQLMVNLDQGEDKAKLM 
RAYMQEPLFVEFADCCLGIVEPSQNEES 



ERGUUKAAAAAAAAAAARALAASGQDPRPHPR" 
APPWDDSGDDDEATTPADKSELHHTLKNLSLKL 
DDLSTCNDLIAKHGAALQRSLTELDGLKIPSESG 
EKLKVVNERATLFPJTSNAMINACRDFLELAEIHS 
RKWQRALQYEQEQRVHLEEHEQLAKQHNSLER 
AFHSAPGRPANPSKSFIEGSLLTPKGEDSEEDEDT 
EYFDAMEDSTSFITVITEAKEDSRKAEGSTGTSSA 
DWSSADNVLDGASLVPKGSSKVKRRVRIPNKPN 
YSLNLWSIMKNCIGRELSRIPMPVNFNEPLSMLO 
RLTEDLEYHHLLDKAVHCTSSVEQMCLVAAFSV 
SSYSTTVHRIAKPFNPMLGETFELDRLDDMGLRS 
LCEQVSHHPPSAAHYVFSKHGWSLWQEITISSKF 
RGKYISIMPLGAIHLEFQASGNHYVWRKSTSTVH 
NIIVGKLWTOQSGDffilVNHKTKDRCQLKFLPYSY 
FSKEAARKVTGWSDSQGKAHYVLSGSWDEOM 
ECSKVMHSSPSSPSSDGKQKTVYQTLSAKLLWK 
KYPLPENAENMYYFSELALTLNEHEEGVAPTDS 
RLRPDQRLMEKGRWDEANTEKQRLEEKORLSR 
RRRLEACGPGSSCSSEE 



5007 



PiUDACVSTSCELASALSHLDASHLTENLPKAAS 

ELGQQPMTELDSSSDLISSPGKKGAAHPDPSKTS 

VDTGQVSRPENPSQPASPRVTKCKARSPVRLPHE 

GSPSPGEKAAAPPDYSKTRSASETSTPHNTRRVA 

ALRGAGPGAEGMTPAGAVLPGDPLTSQEQROGA 

PGNHSKALEMTGIHAPESSQEPSLLEGADSVSSR 

APQASLSMLPSTDNTKEACGHVSGHCCPGGSRE 

SPVTDIDSFIKELDASAARSPSSQTGDSGSQEGSA 

QGHPPAGAGGGSSCRAEPVPGGQTSSPRRAWAA 

GAPAYPQWASQPSVLDSINPDKHFTVNKNFLSN 

YSRNFSSFHEDSTSLSGLGDSTEPSLSSMYGDAE 

DSSSDPESLTEAPRASARDGWSPPRSRVSLHKED 

PSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICPAS 

AKVLSLKYSTPRESVASPREKVACLPGSYTSGPD 

SSQPSSLLEMSSQEHETHADISTSQNHRPSCAEET 

TEVTSASSAMENSPLSKVARHFHSPPIILSSPNMV 

NGLEHDLLDDETLNQYETSINAAASLSSFSVDVP 

KNGESVLENLHISESQDLDDLLQKPKMIARRPIM 

AWFKEINKHNQGTHLRSKTEKEQPLMPARSPDS 

KIQMVSSSQKKGVTVPHSPPQPKTNLENKDLSKK 

SPAEMLLTNGQKAKCGPKLKRLSLKGKAKVNSE 

APAANAVKAGGTDHRKPLISPQTSHKTLSKAVS 

QRLHVADHEDPDRNTTAAPRSPQCVLESKPPLAT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«=Alanine OCysttine, D=Aspartic Add, 
E=<ilntamir Arid FssPhpnvtntiinln* nw^lvrln* u_ik»«:«i:.._ 

Wsolcucine, K^Lysine, I^Leucine, M=Methionine t 
N=Asparagine, P«Pro!ine, Q=Glutamine, R-Arginfne, S=Serine, 
T^Threonine, V«Valine, W=Tryptophan, Y-'Tyrosine, 
X«Unknown, *=«top codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










SGPLKPSVSDTSIRTFVSPLTSPKPVPEQGMWSRF 

HMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSG 

PVSPAASRNGMSVAGNRQSEPRLASHVAADTAQ 

PRPTGEKGGNIMASDRLERTNQLKIVEISAEAVSE 

TVCGNKPAESDRRGGCLAQGNCQEKSEIRLYRQ 

VAESSTSHPSSLPSHASQAEQEMSRSFSMAKLAS 

SSSSLQTAIRKAEYSQGKSSLMSDSRGVPRNSIPG 

GPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGH 

PPHSLGRSRDSQVPVTSSWPEAKASRGGLPSLA 

NGQGIYSVKPLLDTSRNLPATDEGDIISVQETSCL 

VTDKKVTRRHYCYEQNWPHESTSFFSVKQRIKS 

FENLANADRPVAKSGASPFLSVSSKPPIGRRSSGS 

IVSGSLGHPGDAAARLLRRSLSSCSENQSEAGTL 

LPQMAKSPSIMTLTISRQNPPETSSKGSDSELKKS 

LGPLGIPTFTMTLASPVKRNKSSVRHTQPSPVSRS 

KLQELRALSMPDLDKLCSEDYSAGPSAVLFKTEL 

EITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 

SAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLV 

SAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSENE 

EDVCFIVLNRKEGSGLGFSVAGGTDVEPKSITVH 

RVFSQGAASQEGTMNRGDFLLSVNGASLAGLAH 

GNVLKVLHQAQLHKDALWIKKGMDQPRPSAR 

QEPPTANGKGLLSRKTIPLEPGIGRSVAVHDALC 

VEVLKTSAGLGLSLDGGKSSVTGDGPLVIKRVY 

KGGAAEQAGIffiAGDEILAINGKPLVGLMHFDA 

WNIMKSVPEGPVQLLIRKHRNSS 


3648 


A 


337 


1564 


ksrlsvtlmpvqlsehpewnesmhslrisvgglp "" 

vlasmtkaadprfrprwkvvltffvgaailwll 

cshrpapgrppthnahnwrlgqapanwyndty 

plsppqrtpagiryriaviadldtesraqeentwf 

tylkkgyltfsdsgdkvavewdkdhgvleshl 

aekgrgmelsdlivfngklysvddrtgvVyqie 

gskavpwvelsdgdgtvekgfkaewlavkder 

lyvgglgkewttttgdvvnenpewvkvvgyk 

gsvdhenwvsnynalraaagiqppgylihesac 

wsdtlqrwfflprrasqerysekdderkganll 

lsaspdfgdiavshvgawpthgfssfkfipntdd 

qiivalkseedsgrvasyimaftldgrfllpetki 

gsvkyegdefi 


3649 


A 


1 


775 


PTRPGSGSAGGARVGSGEFGVEMAALAPLPPLPA 

QFKSIQHHLRTAQEHDKRDPWAYYCRLYAMQ 

TGMKIDSKTPECRKFLSKLMDQLEALKKQLGDN 

EAITQEIVGCAHLENYALKMFLYADNEDRAGRF 

HKNMIKSFYTASLLroVITVFGELTDENVKHRKY 

ARWKATYIHNCLKNGETPQAGPVGIEEDNDIEEN 

EDAGAASLPTQPTQPSSSSTYDPSNMPSGNYTGI 

Q1PPGAHAPANTPAEVPHSTGVAK 


3650 


A 


20 


963 


KMAATLGPLG S WQQ WRRCLS ARDG SRRLLLLL 

LLGSGQGPQQVGAGQTFEYLKREHSLSKPYQGE 

APKrCFLKJjWELQVHFKIHGQG 

WYTKDRMQPGPVFGNMDKTVGI^VFVDTYPNE 

EKQQERVFPYISAMVNNGSLSYDHERDGRPTEL 

GGCTAJTVRNLHYDTrl.VIRYVKRHLTIMMDID 

HEWRDCEEVPGVRLPRGYYFGTSSITGDLSDNHD 

VISLKLFELWERTPEEEKLHRDVrT.PSVDNMKL 



406 



WO 01/57190 



PCT/US01/04098 



I SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

■1 UvlCU IIU C 

location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-AJaiune OCysteine, D=Aspartic Acid 
E==Glutaraic Acid, F=Phenylaianjne, G=Glycine, H=Histidine, 
I=IsoIeucine, K^Lysine, L»Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glntaraine, R=Areinin^ «-c-^n« 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion. 
V=possible nucleotide insertion 










PEMTAPLPPLSGLALFLIVFFSLVFSVFAIVIGIILY 
NKWQEQSRKRFY 


3651 


A 


1 


1218 


RSWAYVKKCKNNMCPNRGLHDGPEPCWLHHA 

AGTVSAVQARGLQPSQSRSRPRVPGLATALAYG 

PAHTPPLSRIGWAMQPPPPGPLGDCLRDWEDLO 

QDFQNIQVSAAADAGSPPSRVSLAQGQGSGSPGC 

KPSLPAEAEGAAQELENQMKERQGLFFDMEAYL 

PKKNGLYLSLVLGNVNVTLLSKQAKFAYKDEYE 

KFKLYLTIILILISFTCRFLLNSRVTDAAFNFLLVW 

YYCTLTIRESILINNGSRIKGWWVFHHYVSTFLSG 

VMLTWPDGLMYQKFRNQFLSFSMYQSFVOFLO 

YYYQSGCLYRLRALGERHTMDLTVEGFQSWMW 

RVLTFLLPFLFFGHFWQLFNALTLFNLAQDPQCK 

EWQVLMCGFPFLLLFLGNFFTTLRWHHKFHSO 
RHGSKKD ^ 


3652 


A 


640 


164 


V ITSCIIPFAFOLGVRASERLAEIDMPYLLKYQPM - 
MQTIGQKYCMDPAVIAGVLSRKSPGDKILVNMG 
DRTSMV QDPGSQAPTS WISESQ VFQTTEVLTTRI 
TELQRRFPTWTPDQYLRGGLCAYSGGAGYVRSS 
QDLSCDFCNDVLARAKYLKRHGF 


3653 


A 


2 


909 


IVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 
YTGGEVVLPKDQEEWKRRTGLLLYENYGQSETG 
LICATYWGMKIKPGFMGKATPPYDVOFHMF A <?V 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEWK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGOM 


(3654 


A 


2 


909 


IVRRDWQEVSUIHLAMANCKMTKSIRFPALEHC 
YTGGEWLPKDQEEWKRRTGLLLYENYGQSETG 
LICATYWGMKIKPGFMGKATPPYDVOFHMF A <! v 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDHNASGYR 

IGPAEVESALVEHPAVAESAWGSPDPIRGEWK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGOM 


3655 


A 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDTG 

MVAHJNNSRLKAKGVGQHDNAQNFGNQSFEEL 

RAACLRKGELFEDPLFPAEPSSLGFKDLGPNSKN 

VQNISWQRPKDIINNPLFIMDGISPTDICQGILGDC 

WLLAAIGSLTTCPKLLYRVVPRGQSFKKNYAGIF 

HFQIWQFGQWVNWVDDRLPTKNDKLVFVHST 

ERSEFWSALLEKAYAKLSGSYEALSGGSTMEGL 

EDFTGGVAQSFQLQRPPQNLLRLLRKAVERSSL 

MGCSmVTSDSELESMTDKMLVRGHAYSVTGLO 

DVHYRGKMETLIRVRNPWGRIEWNGAWSDSAR 

EWEEVASDIQMQLLHKTEDGEFWMSYQDFLNN 

FTLLEICNLTPDTLSGDYKSYWHTTFYEGSWRTG 

SSAGGCRNHPGTFWTNPQFKISLPEGDDPEDDAE 

GNVVVCTCLVALMQKNWRHARQQGAQLQTIGF 

VLYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEIF 

TNSREVSSQLRLPPGEYmPSTFEPHRDADFLLRV 

FTEKHSESWELDEVNYAEQLOEEKVSEDDMnQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=-Alanine OCysteiae, D^Aspartic Add, 
E=Clutamic Add, ^Phenylalanine, G=Gtydnt, H=Histidine, 
I=Isolendne, K^JLyslne, LoLeudne, M=Methionlne, 
N=Asparaginc, P=Proline, Q=Glutamine, R«Arginine, S=Serine, 
T«Threonine, V^Valine, W=Tryptophan, Y=Tyroslne, 
X-Unknown, *=Stop codon, /^possible nudeotide deletion, 
V*po$sible nudeotide insertion 










DFLHLFKIVAGEGKEIGVYELQRLLNRMAIKFKS 

FKTKGFGLDACRCMINLMDKDGSGKLGLLEFKI 

LWKKLKKWMDIFRECDQDHSGTI.NSYEMRLVIE 

KAG1KLNNKVMQVLVARYADDDLIIDFDSFISCF 

LRLKTMFITFLTMDPKNTGfflCLSLEQVLGEGW 

EGICRIAPACPSTPPPPSSDVPGPASCPRLFPPWDL 

LPVSTVAADDHVGIEAL 


3656 


A 


3 


174 


PLCTHYLLPELPEKSSRTSPRSRPGNMLSGDPHLP 
QPLCHCLDHCPCCFSGKRLVA 


3657 


A 


1 


444 


DTRSTYHNAHSLPTYVKSPAPCQMTYIKSPAPCQ 

TQTCYVQGASPCQSYYVQAPASGSTSQYCVTDP 

CSAPCSTSYCCLAPRTFGVSPLRRWIQRPQNCNT 

GSSGCCENSGSSGCCGSGGCGCSCGCGSSGCCCL 

GHPMKSRSPALL 


3658 


A 


92 


1537 


SEAPVQPQPYTMTSFYSTSSCPLGCTMAPGARNV 

FVSPIDVGCQPVAEANAASMCLLANVAHANRVR 

VGSTPLGRPSLCLPPTSHTACPLPGTCHIPGNIGIC 

GAYGKNTLNGHEKETMKFLNDRLANYLEKVRQ 

LEQENAELETTLLERSKCHESTVCPDYQSYFRTIE 

ELQQKILCSKAENARLIVQIDNAKLAADDFRIKL 

ESERSLHQLVEADKCGTQKLLDDATLAKADLEA 

QQESLKEEQLSLKSNHEQEVKILRSQLGEKFRIEL 

DIEPTIDLNRVLGEMRAQYEAMVETNHQDVEQ 

WFQAQSEGISLQAMSCSEELQCCQSEILELRCTV 

NALEVERQAQHTLKDCLQNSLCEAEDRYGTELA 

QMQSLISNLEEQLSEIRADLERQNQEYQVLLDVK 

ARLENEIATYRNLTPLQSLFHACLLYFLSKLWPC 

HRWVSLWPWSQHGEMILKARVRRLRLVALGSG 

VPSPCPVFLQD 


3659 


A 


2 


402 


DLLQCLNQLYSASTEMSCQQSQQQCQPPPKCTP 
KCPPKCTPKCPPKCPPKCPPQYSAPCPPPVSSCCG 
SSSGGCCSSEGGGCCLSHHRPRQSLRRRPQSSSC 
CGSGSGQQSGGSSCCHSSGGSGCCHSSGGCC 


3660 


A 


26 


710 


CSAVEVKMAARTAFGAVCRRLWQGLGNFSVNT 

SKGNTAKNGGLLLSTNMKWVQFSNLHVDVPKD 

LTKPVVTISDEPDILYKRLSVLVKGHDKAVLDSY 

EYFAVLAAKELGISEKVHEPPRKIERFTLLQSVHI 

YKKHRVQYEMRTLYRCLELEHLTGSTADVYLEY 

IQRNLPEGVAMEVTKFCFFIFLDTIRTVTRTHQGA 

NLGNTIRRKRRKQVIKPQGGHFCLNLK 


3661 


A 


2 


370 


DVSVAASEPTVYRNPTKMSCQQNQQQCQPPPKC 
PIPKYPPKCPSKCASSCPPPISSCCGSSSGGCCSSG 
GCGCCSSEGGGCCLSHHRHHRSHCHRPKSSNCY 
GSGSGQQSGGSGCCSGGGCC 


3662 


A 


205 


1277 


RKSLPHPNPQKMLKKPLSAVTWLCEFIVAFVSHP 
AWLQKLSKHKTPAQPQLKAANCCEEVKELKAQ 
VANLSSLLSELNKKQERDWVSVVMQVMELESN 
SKRMESRLTDAESKYSEMNNQIDIMQLQAAQTV 
TQTSAGKETSPLRERGVPPHLQHCFYTPPDDFLGS 

r ixc v r v^uivic i ovjvju w l 1J.V^1\JvIVoLj L, V or Y xvL) W 

KQYKQGFGSIRGDFWLGNEHIHRLSRQPTRLRVE 

MEDWEGNLRYAEYSHFVLGNELNSYRLFLGNY 

TGNVGNDALQYHNNTAFSTKDKDNDNCLDKCA 

QIJUCGGYWYNCCTDSmNGVYYRLGEHNKHLD 

GITWYGWHGSTYSLKRVEMKIRPEDFKP 
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1 SEQID 
NO: 


Method 


Predicted 

nPOintittilt 
UCglllilillg 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


1 Predicted end 
I nucleotide 

location 
I corresponding 

to last amino 

acid residue of 

peptide 
I sequence 


Amino ^acid sequence (A-Alanine l>Cysteine, D-Aspartic Acid, " 
glutamic Acid, F-Phenylalanine, G-Glycine, H^Histidine, 
I^Isoleucme, K=Lysine, L^Leucine, M=Methionine, 
N^Asparagine, ^Proline, Q=GJutamine, R-Argioiae, S=Serine. 
^Threonine, 

X-Unknown, *=Stop codon, /possible nodeotide deletion, 
V=po5sibIe nucleotide insertion 


3663 


A 


64 


1456 


LSS AKETLAQMYNTV WN MEDLDLEYAKTDINC 

GTDLMFnEMDPPALPPKPPKPTTVANNGMNNN 

MSLQDAEWYWGDISREEVNEKLRDTADGTFLV 

RDASTKMHGDYTLTLRKGGNNKLIKIFHRDGKY 

GFSDPLTFSSVVELINHYRNESLAQYNPKLDVKL 

LYPVSKYQQDQWKEDNffiAVGKKLHEYNTOFO 

EK5REYDRLYEEYTRTSQEIQMKRTAIEAFNE1IK 
IFEEQCQTOERYSKEYIEKFKRRnNFK'PTnT? ta/iuxt 

YDKLKSRISEHDSRRRLEEDLKKQAAEYREIDKR 

MNSIKPDLIQLRKTRDQYLMWLTQKGVRQKKL 

NEWLGNENTEDQYSLVEDDEDLPHHDEKTWNV 

GSSNRNKAENLLRGKRDGTFLVRESSKQGCYAC 

SVWDGEVKHCVINKTATGYGFAEPYNLYSSLK 
1 ELVLHYQHTSL VOHNDSLNVTL A YP vv a iyid d 


3664 


A 


"944" 


406 


1 UATVEDQSCNFOSLRWWSVPHISARSCPDPLLS 

RTGRVPGGRGAGLPRHHSPRCCLQVFFNGANVR 

QVDVPTLTGAFGILAAHVPTLQVLRPGLVVVHA 

EDGTTSKYFVSSGSIAVNADSSVQLLAEEAVTLD 

MLDLGAAKANLEKAQAELVGTADEATRAEIOIR 
IEANEALVKALE V 


(3665 


A 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSFHEH 

RHQSGRCLSTGMAPNLKGRPRKKKPCPQRRDSF 

SGVKDSNNNSDGKAVAKVKCEARSALTKPKNN 

HNCKKVSNEEKPKVAIGEECRADEQAFLVALYK 

YMKERKTPIERIPYLGFKQINLWTMFQAAQKLG 

GYETITARRQWKHIYDELGGNPGSTSAATCTRR 

HYERLILPYERFIKGEEDKPLPPTi<rpniirr»PMccnt? 

bfENKTKVSGTKRKPffilPKSKKEKENAPKPQDAA 

EVSSEQEKEQETLISQKSIPEPLPAADMKKKffiGY 

QEFSAKPLASRVDPEKDNETDQGSNSEKVAEEA 

GEKGPTPPLPSAPLAPEKDSALVPGASKQPLTSPS 

ALVDSKQESKLCCFTESPESEPQEASFPRLPHHTG 

HRWQTRMRRRMTNCPPWQITLPTAP 


(3666 


A 


113 [ 


1492 


LLQEMCTKTlPVLWGCFLLWNLYVSSSQ'nYPGl 

KAPJTQRALDYGVQAGMKMIEQMLKEKKLPDL 

SGSESLEFLKVDYVNYNFSN1KISAFSFPNTSLAF 

VPGVGKALTNHGTANISTDWGFESPLFVLYNSF 

AEPMEKPILKNLNEMLCPIIASEVKALNANLSTLE 

VLTKIDNYTLLDYSLISSPEITENYLDLNLKGVFY 

PLENLTDPPFSPVPFVLPERSNSMLYIGIAEYFFKS 
ASFAHFTAGWhTVTLSTEEISNHFVnKTQr^i r>xn/ 

LSRIAEIYILSQPFMVRIMATEPPIINLQPGNFTLDI 

PASIMMLTOPKNSTVFTTVQlUriT7\/AC''ro\/^T \rrr 

GQRLVCSLSLNRFRLALPESNRSMEVLRFENILSS 
ILHFGVLPLANAKLQQGFPLPNPHKFLFVNSDIEV 
WRGKS l ooJ^vj l^rbFH VWEGLNLISRQ 


| 3667 " 


A 


1 


181 


hKGRLGSGRlsiUUGSMNAPPAFESaLraGEKlflN 
KDTKWNACLFTTNKEDHTLGNIIK 


3668 


A 


212 r 


431 r 
I 


\7 A flT? A . \/TH?rTH> yTft in rrir tit rrn'ri «. ■ ■ i ■ — 

v ALrCoA Vrr rPMMYSEPLKPSYLALVLWYFLLTG 

YCITKPEVIFKIEQGEEPWILEKGFPSQCHPAKYL 
tfVCLHD 


3669 ~ 


A 


458 r 


1056 r 

L 


hSUVCFAGIAGSMATLLHDAVMNPAEVVKORLO" 

VTYNSQHRSAISC1RTVWRTEGLGAFYRSYTT0LT 

VimPFQSIHFITYEFLQEQVNPHRTYNPOSHnSGG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, INAspartic Add, 
E=Glutamic Add, ^Phenylalanine, G-Gtydne, H=Histidine, 
I=lsoleudne, K^Lysinc, L=Leudne, M=Methionine, 
N=»Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W«Tryptophan, Y=Tyroslne, 
X=Un known, *=Stop cod on, /^possible nucleotide deletion, 
V=possible nudeotide insertion 










LAGALAAAATTPLDVCKTIXNTQENVAI^IjWIS 
GRLSGMANAFRTVYQLNGLAGYFKGIQARVIYQ 
MPSTAISWSVYEFFKYFLTKRQLENRAPY 


3670 


A 


145 


298 


RNPCPLTFLPSTLMVLLLSLTFFSALTFHSICQLRN 
TGVEVDIVFQRVSFL 


3671 


A 


3 


462 


DLKVAKKERTMSSLPVPYKLPVSLSVGSCVIIKGT 

PIHSFINDPQLQVDFYTDMDEDSDIAFRFRVHFG 

NHVVMNRREFGIWMLEETTDYVPFEDGKQFELC 

r^VHYNEYEIKWGrTTHLRALSHRIPPSFVEDGC 

KCPRRYLPWTSVCVCN 


3672 


A 


1 


1028 


HYAKLGTRPRLKFMSSPSLSDLGKREPAAAADE 

RGTQQRRACANATWNSIHNGVIAVFQRKGLPDQ 

ELFSLNEGVRQLLKTELGSFFTEYLQNQLLTKGM 

VILRDKIRFYEGQKLLDSLAETWDFFFSDVLPML 

QAIFYPVQGKEPSWQLALLHFRNAITLSVKLED 

ALARAHARVPPAIVQMLLVLQGVHESRGVTEDY 

LRLETLVQKWSPYLGTYGLHSSEGPFTHSCILEK 

RLLRRSRSGDVLAKNPWRSKSYNTPLLNPVQE 

HEAEGAAAGGTSIRRHSVSEMTSCPEPQGFSDPP 

GQGPTGTFRSSPAPHSGPCPSRLYPTTQPPEQGLD 

PTRS 


3673 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNS SA YTI YMGKDKYENEDLIKHG WPEDI 

WFHVDKLSSAHVYLRLHKGENIEDffKEVLMDC 

AHLVICANSIQGCKMNNVNVYYTPWSNLKKTAD 

MI)VGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDPJEERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3674 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPG1MVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFHVDKI^SAHVYLRLHKGENIEDIPKEVLMDC 

AHLVKANSIQGCKMNNVKVTVnfTPWSNLKKTAI) 

MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3675 


A 


921 


1321 


VTLAKMRVHISSCLKVQEQMANCPKFVPVVPTS 
QPIPSNIPNRSTFACPYCGARNLDQQELVKHCVE 
SHRSDPNRWCPICSAMPWGDPSYKSANFLQHL 
LHRHKFSYDTFVDYSIDEEAAFQAALALSLSEN 


3676 


A 


3 


1856 


TLGRWLLGVYETVAPTLACLPRPRLRRRRRRRR 

RRMISRYTRKAVPQSLELKGriXHALNHHPPPEK 

LEEISPTSDSHEKDTSSQSKSDITRESSFTSADTGN 

SLSAFPSYTGAGISTEGSSDFSWGYGELDQNATE 

KVQTMFTAIDELLYEQKI^VHTKSLQEECQQWT 

ASFPHLRJLGRQIITPSEGYRLYPRSPSAVSASYET 

TLSQERDSTffGIRGKKLHFSSSYAHBCASSIAKSSS 

FCSMERDEEDSIIVSEGHEEYLAFDHIDIEEGFHG 

KKSFA ATFKOKT fi YPPT A PP VP A/Tk" TTTiVT a 

SVWCKVVSCMEQLTRSHWEGFASDDESNVAVT 

RPDSESSCVI^ELHPLVLPRVTQSKVLYITSNPMS 

LCQASRHQPNVNDLLVHGMPLQPRNLSLMDKLL 

DLDDKLLMRPGSST1LSTRNWPNRAVEFSTSSLS 

YTVQSTRRRNPPPRTLHPISTSHSCAETPRSVEEIL 
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| SEQII 
NO: 


> Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue o 

peptide 

sequence 


Predicted end 

nucleotide 

location 

corresponding 
; to last amino 

acid residue o 
F I peptide 

sequence 


1 ^tarnte 

wiuwibic Acia, ji-r nenylalanine, 0=Glycine. H^Hi^Min* 

Threonine, ^Valin^W^ptopha^V^t 8 ^^ 

£™ n ^T"'r^ t0p£ ^ 0n ' /= P°^ blenud "Me deletion, 
^possible nucleotide insertion '"aepon, 










RGAKVPVAjPUSLSSPSPTPLSKNNLLPPIGTAPVp 
HVSTVGPQRQMKPHGDSSRAQ&fl 

PQERLLLPDFFPRPNTTQSFLLDTQYRRSCAVEW 

[ hqa£pgrgsagpqlhgsiksqs(£^^ 


3677 


A 
A 


246 


I A57 


^UjCiAIFVLLPHLGPlLVWLFlimHMSGWCEG 

p^wcpfykvlllvqtaiyswgyasyl™ 
dixsgglgwplalplglyavqltowt^wffT 

I^PYLAWLTVTSALTYHLWIOSLCPVHOPO^F 


[3678 
3679 


A 


20 


1508 


ctq^hlgcmhytvrapvgvaguSwnS 
lltwkiapamaagntviakpseltsvtawSk 

isftgsqptaeritqlsaphckkwlelggSS' 

Fm^DEClPATVRSSFAN(^EICLCTS™OK 
SIYSEFLKPJ^ATRKWKVGffSDPLVSIGAUSK 
AHLEKVRSYVKRALAEGAQIWCGEGVDKLSLPA 

VProSEEEVlERANNVKYGI^TVWSS^GRVH 

rva^qsglvwtocwlirelnlpfgg^ssgY 

GREGAKDSYDFFTEIKTITVKH 


3680 




1862 


502 


^™ MEIQrJ '*^EHLYANKLENLEEMD 

KTLDTYTLPRLNQEEVESLNRPITGSEffiAIINSlJ 

TKKIPGPDRFTACTYQRYKEELSNLIHYLGLSHH 

LLALNFIIVSFGKKSAWSSAQVKVTOTDFDGWV 

RVFEGPPKPEEPLKRSVVYIHGGGWALASABRY 

YDELCTAMAEELNAVIVSffiYR^P^p^ 

d™™kpevlqkymvdpgwcSag 

P^ALGQQFTQDASIJCNKLKLQALIYPVLOA 

LDmTPSYQQNa^TPILPRWMVKYWDYFKG 

NYDFVQAMIVNNHTCLDVEEAAAVR^J^s 

LLPASFTKNYKPWQTTGNARIVQELPQLLDAl^ 

APL^QAVLQLLPKTYILTCEHD^RDDGn^f 

K^ESAGVEVTLDHFEIXjFHGCMIFI^WPTOFSv 
GIRTRNSYIKWLDONL ^ V 






249 


2146 

1 

1 

i 
\ 

I 
\ 


^WUAPWFWRMKLLRRRMvlPLRIAMVGCAFV 
LFLFLLHRDVSSREEATEKPWLKSLVSRKDHVLD 

^^ LETQEKEEGYKKHCFNAF ASDRISLQRk. 
aPDTRPPECVDQKFRRCPPIATTSVirVFHOTAWS 
JLR^SVX^A^KEIILVDDASTEEHLKE 

VQAEVLTFLDAHCECFHGWT PPT tapta Dnv^; 

A'SPDIVTIDLNTFEFAKPVQRGRVHSRGNFDWS 
'^S^ P ™ KQP ^ ETO ^^AGGLFSI 
.KSYFEfflGTYDNQMEIWGGENVEMSFRVWOC 
S Q ^™? WG ^^ P ^ KG ^VIAIWQ 
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SEQ1D 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A«=Alamne OCysteine, D^Aspartic Add, 
E=G!ntamic Add, ^Phenylalanine, G=€lydoe, H^Histidine, 
I=IsoJeadne, K^Lyslne, L=Leutine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arglnine, S-^erine, 
T«Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
V=possible nudeotide insertion 










TPTFYGA1KNLGTNQCLDVGENNRGGKPLIMYS 
CHGLGGNQYFEYTTQRDLRHNIAKQLCLHVSKG 
ALGLGSCHFTGKNSQVPKDEEWELAQDQLIRNS 
GSGTCLTSQDKKPAMAPCNPSDPHQLWLFV 


3681 


A 


2982 


1869 


LKDTLKSQMTQEASDEAEDMKEAMNRMEDELN 

KQVSELSQLYKEAQAELEDYRKRKSLEDVTAEY 

IHKAEHEKLMQLTNVSRAKAEDALSEMKSQYSK 

VLNELTQLKQLVDAQKENSVSITEHLQVnTLRT 

AAKEMEEKISNLKEHLASKEVEVAKLEKQLLEE 

KAAMTDAMVPRSSYEKLQSSLESEVSVLASKLK 

ESVKEKEKVHSEWQIRSEVSQVKREKENIQTLL 

KSKEQEVNELLQKFQQAQEELAEMKRYSESSSK 

LEEDKDKKINEMSKEVTKLKEALNSLSQLSYSTS 

SSKRQSQQLEALQQQVKQLQNQLAECKKQHQE 

VISVYRMHLLYAVQGQMDEDVQKVLKQILTMC 

KNQSQKK 


J05Z 


A 


44/ 


1 A** A 

1024 


AQALTAGRQLALAAPFIAPISPISLPRLNPPSQSW 

NSTPFFKVKLPPQKEVITSDELMAHLGNCLLSIKP 

QEKSEGLQLNFQQNVDDAMTVLPKLATGLDVN 

VRFTGVSDFEYTPECSVFDLLGIPLYHGWLVDPQ 

QSPEAVRAVGKLSYNQIWGEDHHLQTLQ*HQP 

RDRKPDCRAVPGDHRGPSDLPRTV 


3683 


A 


2 


942 


LEIKQEEKFVGQCIKEELMHGECVKEEKDFLKKE 

IVDDTKVKEEPPINHPVGCKRKLAMSRCETCGTE 

EAKYRCPRCMRYSCSLPCVKKHKAELTCNGVRD 

KTAYISIQQFTEMNLLSDYRFLEDVARTADHISR 

DAFLKRPISNKYMYFMKNRARRQGINLKLLPNG 

FTKRKENSTFTDKKKQQFCWHVKLQFPQSQA\ST 

♦KKRVPDDKTINEILKPYIDPEKSDPVIRQRLKAYI 

RSQTGVQILMKIEYMQQNLVRYYELDPYKSLLD 

NLRNKVIIEYPTLHVVLKGSNNDMKVLHQVKSE 

STKNVGNEN 


3684 


A 


119 


1533 


SLQENVQEKRVRVCPGLGGLLPNGTPSITAAAAP 

QVLWRHVQPGCSHHLHACVIRAACRAGEGHAD 

RHAGPPET/PVTLPSSWPWSSPWERQCPMHVL*AP 

GHAFRPVPTEHRRGWAALGHHRAAAGPLREPAS 

GSQPAPASC*PECHHGCPEQTRQCQDLLREAW 

APEQRG*PCAHLQT*ATATTLCPQVPAGRVWQP 

GHSCHLLPHRHDGSH*HHCAAHRRPVTRRQAAH 

GVPLPDACYSPHHTLPAAPPPATRPAGHTATHPE 

♦GGDLTPVPDGPHDCPRDVQGIPGAGGGSQLAPC 

CPPFPAAPVSVQGTQGLGPKNVLH*QWEGIRWQ 

KEPE/PGPPPEVELKRGAKCRIGDHGLGAVLGQG 

EYAS*SPSBPW*ASSSACPPLHPTP/TVYTQSPAAA 

PGWTRPPSP/PPPGLYPGP/PASHAPGVRGGISHQL 

YSLP'LCRECCSCP/PPPPAHGGRCPSLLPPEALAK 

LLL 


3685 


A 


101 


438 


AWVLQCKlN 1 ELQTE VVMLKSMVLWLGEQVQS 
LQLQQQLHCHFNHTHICVT^EY>AKEYPWDLV 

PSL*AWTEFQQGLE 


3686 


A 


105 


845 


VSDVVKNQLVEVQCRQDGCDAVENVHQMFMF 
NWFTDCLWTLFLSNYQPSVESSSPGGSATSDDHE 
FDPSADMLYHDFDDERTLEEEEMMEGETNFSSEI 
EDLAREGDMPIHELLSLYGYGSTVRLPEEDEEEE 
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| SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

(o first amino 

acid residue of 

peptide 

sequence 


Predicted end 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIamne OCysteine, U=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, G^Glycine, H=Histidine, 
I=Iso!eucine, K-Lysine, I^Leudne, M«Mcthiooine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine. 
^Threonine, Valine, W^Tryptopha^ Y^ffi^^^ 
X=Unknown, *=Stop codon, /-possible nucleotide deletion 
V-possiMe nucleotide insertion 


3687 








btBEEGEDDiiDADNDDNSGCSGENKEENIKDSS 

GQEDETQSSNDDPSQSVASQDAQEIIRPRRCKYF 

DTNSEVEEESEEDEDYIP/SnSFFQSSDGPSSSSSE 
DWKKEIMVGS 


1 3688 


A 


49 


1225 


PVLVTSLRMKisADTLRPPQLMEVSADIISTVEFN 

HTGELLATGDKGGRWIFQREPESKNAPHSOGE 

YDVYSTFQSHEPEFDYLKSLEIEEKINKIKWLPOO 

NAAHSLLSThTOKTKLWKITERDKRPEGYNLIGDE 

EGKLKDLSTVTSLQVPVLKPMDLMVEVSPRRIFA 

NGHTYHINSISVNSDCETYMSADDLRINLWm ai 

TDRSFTP\NIVDKPANMEDLTEVITASEFHPHHC 
NLFVYSSSKGSLRLCDMRAAALCDKHSKLFEEPE 
D PSNRSFFSEIIS\S VSD VKFSHS DR YMLTR\D YLT 

VKVWDLNMEARPBBTYQVHDYLRSKLCSLYEND 

CIFDKFECAWNGSDMIMTGAYNNFFRMFDRNT 

KRDVTLEASRGSSKPRAVL 




A 


1 


401 


KKVPGRLSEMSFSLXKILPANTTSSPVTUDCGPSL 
GLAAGIPLLVATALLVALLFnLIHRRRSSIEAMEE 

SDRPCEISEIDDNPKISENPRRSPTHEKNTMGAOE 
AHIYVKTVAGSEEPVHDRYRPTffiMFRBR 


p689 
3690 


A 
A 


698 
61 


889 


GRVLVHCAMOVSRSATLVLAFLMIYENMTLVEA 
IPDGAGPPQIS ALTQAFVROLO VLDNR I r. R R 


(3691 


A 


"61 


153 

153 ~~ 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 
MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3692 


A 


3 


2831 

; 


PLVRRLLRQTLRRVGGARAVREAVMRAVLtWR 

DKAEHCINDIAFKPDGTQLILAAGSRLLVYDTSD 

GTLLQPLKGHKDTVYCVAYAKDGKRFASGSAD 

KSVnWTSKLEGELKYTHNDAIQCVSYNPITHOLA 

SCSSSDFGLWSPEQKSVSKHKSSSKHCCSWTODG 

QYLALGMFNGUSIRNKNGEEKVKIERPGGSLSPI 

WSICWNPSSRWESFWMNRENEDAEDVIVNRYIO 

EIPSTLKSAVYSSQGSEAEEEEPEEEDDSPRDDNL 

EERNDILAVADWG\QKVSFYQLSGKQIGKDRAL 

NFDPCCISYFTKGEYILLGGSDKQVSLFTKDGVR 

LGTVGEQNSWVWTGQAKPDSNYWGGCODGT1 

SFYQLIFSTVHQLYKDRYAYRDSMTDVrVOHLIT 

EQKVRIKCJCELVKKIAIYRNRLAIQLPEKIIJYELY 

SEDLSDMHYRVKEKUKKFECNLLVVCANHDLC 

QEKRLQCLSFSGVKEREWQMESLIRYIKVIGGPP 

GREGLLVGLKNGQILKIFVDNLFAIVLLKQATAV 

RCLDMSASRKKLAVVDENDTCLVYDIDTKELLF 

QEPNANSVAWNTQCEDMLCFSGGGYLNIKASTF 

PVHRQKLQGFWGYNGSKIFCLHVFSISAVEVPO 

SAPMYQYLDRKLFKEAYQIACLGVTDTDWRELA 

MEALEGLDFETAKKERKKRGETNNDLFLADVFS 

YQGKFHEAAKLYKRSGHENLALEMYTDLCMFE 

YAKDFLGSGDPKFTK'MT nvnArm/Anxni/nmr * 
* i-vjovjj^r isjs i rvivuLl l JsxiAL) W ARNIKEPKA 

AX^MYISAGEHVKABEICGDHGWVDMLIDIARK 
LDKAEREPLLLCATYLKKLDSPGYAAETYLKMG 
v y l«h v fc. i yK WDEAFALGEKHPEFKDDIY 
MPYAQWLAENDRFEEAQKAFHKAGROREAVOV 
^EQL^AVAKRFNDAAYYYWMLSMQCLDIA 


3693 " 




I 


1099 - 
< 


SSt-FrCMRTVFHSNTSVSSLLHRPGHVTPQLTIHG" 
jWRHHRDHTAIDEWDFNPSKFLIYTCLLLFSVLL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add seqnenee (A=Alanine OCystdne, D-Aspartic Add, 
E=GIatamic Add, ^Phenylalanine, G=Glycine, H—Histidine, 
I^lsoleodne, K=Lysine, L^Leudne, M=Methionine, 
N^Asparagine, P=Proline, Q=Glntamine, R=Arginlne, S=Serine, 
T«Threonine, V=VaIine, W=Tryptopban, Y«Tyrosine, 
X=Unknown, *=^top codon, /=poss!ble nudeotidc deletion, 
possible nudeotide insertion 










PLRLDGIIQWSYWAVFAPIWLWKLLWAGASVG 

AGVWARNPRYRTEGEACVEFKAMLIAVGIHLLL 

LMFEVLVCDRVERGTHFWLLVFMPLFFVSPVSV 

AACVWGFRHDRSLELEILCSV^QFIFIALKLDRI 

IHWPWL\^WLWILMSFI£LVVLYYW 

RSLDVVAEQRRTHVTMAISWTITVVPLLTFEVLL 

VHRLDGHOTFSYVSIFWLWI^LLTLMATTFRRK 

GGNHWWFAIRRDF/CQDQLPQPTGKPPPPPLTDH 

HGEKALPLQNKDRGSWPASRGSPRLL 


3694 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVEN1KSVLKSDEEHMEEATTSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3695 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3696 


A 


456 


733 


LSAALWEEPILSLWSETKELTNRGKMNYPQIGPH 
RPHVKGLRVRPGPGTLSNAPKSLCPGMSNSDRGI 
H\GGEGQGPGKRAGHLGRGGGMSFL 


3697 


A 


877 


1873 


VWL*T1^*HTCALMTVCRSCLVKYLEENNTCPT 
CRTVrHQSHPLQYTGHDRTMQDIVYKLVPGLQEA 
EMRKQREFYHKLGMEVPGDIKGETCSAKQHLDS 
HRNGETKADDSSNKEAAE 


3698 


A 


1 


572 


KQCGIPHEVVRDENSSVYAEVSRLLLATGHWKR 

LRRDNPRFNLMLGERNRLPFGRLGHEPGLVQLV 

NYYRGADKLCRKASLVKLIKTSPELAESCTWFPE 

SYVIYPTNLKTPVAPAQNGIQPPISNSRTDEREFFL 

ASYNRKKEDGEGNVWIAKSSAGAKVWVQW*M 

TDLEEEIDIPSPVGLGLESEWPL 


3699 


A 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKVEE 
HHLQPVQVLQTLLHSATAGTGCRRPARPPPAPPT 
PTPWRSRQSGKQSERAS*LKGRGRYGLGALGGR 
GGRALGGSRWPPPLPGETLFSGCKHRRRRRGSD 
AAPGEEAGT 1 


3700 ; 


A 


33 


1318 


GYQIGMALASGPARRALAGSGQLGLGGFGAPRR 

GAYEWGVRSTRKSEPPPLDRVYEIPGLEPITFAG 

KMHFWWLARPIFPPWDRGYKDPRFYRSPPLHE 

HPLYKIXJACYIFHHRCRLLEGVKQALWLTKTKL 

IEGLPEKVLSLVDDPRNHIENQDECVLNVISHARL 

WQTTEEIPKRETYCPVTVDNLIQLCKSQILKHPSL 

ARRICVQNSTFSATWNRESLLLQVRGSGGARLST 

KDPLPTIASREEIEATKNHVLETFYPISPIIDLHECN 

IYDVKNDTGFQEGYPYPYPHTLYLLDKANLRPH 

RLQPDQLRAKMILFAFGSALAQARLLYGNDAKV 

LEQPVVVQSVGTDGRVFHFLVFQLNTTDLDSNE 

GVKKLAWVDSDQLLYQHFWCLPVIKKRVVVEP 

VGPVGFKPETFRKFLALYLHGAA 


3701 


A 


86 


465 


WTLCGPEAGMVGYDPKPDGRNNTKFQVAVAGS 
VSGLVTRALISPFDVIKIRFQLQHERLSRSDPSAK 
YHGILQASRQILQEEGPTAFWKGHVPAQILSIGY 
UAVQr LSrEMLTliLVriRGSVYDARE 


3702 


A 


166 


814 


GFWEKTNQSSHSMDPLGAPSQFVDVDTLPSWGD 
SCQDELNSSDTTAEIFQEDTVRSPFLYNKDVNGK 
VVLWKGDVALLNCTA1VNTSNESLTDKNPVSESI 
FMLAGPDLKEDLQKLKGCRTGEAQLTKGFNLAA 
RFITHTVGPKYKSRYRTAAESSLYSCYRNVLQLA 
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Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 



1703 TA pm 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



PCT7US01/04098 



1255 



3 ™t [A T204" 



3707 



1996 



549 



Wsolencine, K=L, S |„e, ^UudneVMethfon £ 
N=Asparagi ne , Proline, Q=GI„ta.nine, R-Argini„e. S=Serine. 
^Threonine, v^alin^ W=Tryp to p na „, V-Ty?^ 
X-Unknowo, *=Stop codon.fepossible nucleoode deletion 
V=possible nucleotide insertion a«e«on, 



EAGhT^TVQRVEDGHRLCGDLVSCF^SSp 
KEVEASKKSYHAARKDEKTAQ^S^f 

v^eqlrklqervercakeaekikaqyWae 
lhrytprymedmeqafetcqaaerqrlleSd^ 

MLLTLHQHLDLSSSEKFHELHRDLHQGffiSE 

edlrwwrsthgpgkiamnwpqfeewsStoiS? 

^^^^^^ 
DFLREEEKIAAOVRNSSK K Ki vncc 



DVSRKKKILKAYDEDEDEDLYPDIHPPPSLPLPG 

WPQCRKSFTWlSFRPNLQLAN^SoMCT 

TPYRGNRSNDQGMCFKHQE^KLFCEVDKRAir 

WCRESRSHKQHSVLPLEEVV^SSSSvS 

PLPJCHLEAVQKMKAKEERRVTCLl^^SE^I 

AVASEFGRLTRFLAEEQAGLERRlS^EAQLG 

w^^ ABQ ^ LS ^ L AEA^R^&R 
LLQDIKETFNRCEEVQLQPPEVWSPDPCOmsim 

MLSPDRRGVRLAERRQEVADHPKRFSADCCvYr 
AQGFRSGRHYWEVCMGP ^ 



AA ^ A ™ ATNRPSLAINLATp NTSQLDTGTEFP 

aldiklgtardlssvgwksgktvnlatagS 

G^l^TTVGTTKPGMVNlDLMSEPDK^S 
A^TAKPDMTIEGIAMDSATSDPvSrTA^V 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D^Aspartic Acid, 
E=GIutamic Add, F=Phenylalanine, G=Glydne, H=Histidine, 
I=Isoleudoe, K=Lysine, L=Leucine, M=Methionine, 
N»Asparagine, P=ProIine, Q=Glutamine, R«Arginine, S=Serine, 
T«=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\ppossible nadeotide insertion 










LYVISTFKLQTKSSATEFGLYSSTDNSKYFEFTVM 

GRI^KAILRYIJCNDGKVHLVVFNNLQLAIXjRRH 

RILLRLSNLQRGAGSLELYLDCIQVDSVHNLPRA 

FAGPSQKPETIELRTFQRKPQDFLEELKLWRGSL 

FQVASLQDCFLQQSEPLAATGTGDFNRQFLGQM 

TQLNQLLGEVKDLLRQEVNETSFLRNTITECQAC 

GPLKFQSPTPSTVVPPASPAPPTRPPRRCPSNPCF 

RGVQCTDSRDGFQCGPCPEGYTGNGITCIDVDEC 

KYHPCYPGEHCINLSPGFRCDACPVGFTGPMVQ 

GVGISFAKSNKQVCTDBDECRNGACVPNSICVNT 

LGSYRCGPCKPGYTGDQIRGCKAERNCRNPELN 

PCSVNAQCIEERQGDVTCVCGVGWAGDGYICGK 

DVDIDSYPDEELPCSARNCKKDNCKYVPNSGQE 

DADRDGIGDACDEDADGDGDLNEQDNCVLIHNV 

DQKNSDKDIFGDACDNCLSVLNNDQKDTDGDG 

RGDACDDDMDGDGIKNILDNCPKFPNRDQRDK 

DGDGVGDACDSCPDVSNPNQ 


3709 


A 


144 


417 


TQAMEGLLHYINPAHAISLLSALNEERLKGQLCD 
VLLIVGDQKFRAHKNVLAASSEYFQSLFTNKENE 
SQTVFQLDFCEPDAFDNVLNYIY 


3710 


A 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHDLQ 

LRNLSVADHSKTQVQKKENKSLKRDTKAIIDTGL 

KKTTQCPKLEDSEKEYVLDPKPPPLTLAQKLGLI 

GPPPPPLSSDEWEKVKQRSLLQGDSVQPCPICKE 

EFELRPQVFSIRG 


3711 


A 


3 


773 


SLEMSSDGEPLSRMDSEDSISSTIMDVDSTISSGRS 
TPAMMNGQGSTTSSSKNIAYNCCWDQCQACFNS 
SPDLADHIRSIHVDGQRGGVFVCLWKGCKVYNT 
PSTSQSWLQRHMLTHSGDKPFKCVVGGCNASFA 
SQGGLARHVPTHFSQQNSSKVSSQPKAKEESPSK 
AGMNKRRKLK>TK^JUISLARPHDFFDAQTLDAIR 
riKAlCFNLSArnESLGKGHSVWHSTVSILLFFQIK 
YKTLQKNISTIISKSLKI 


3712 


A 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHSFLR 
GLFGGhTITlIEEACEMYTRAANMFKMAKNWSAA 
GNAFCQAAKLHMQLQSKHDSATSFVDAGNAYK 
KADPQGKTARHVACYLCV 


3713 


A 


20 


974 


GAAATACSSSSSSSGAPATWAAHGPGKDVASPS 

SVSLSPRRSRLLVLRCGLRRNPERPSSSPALRRLL 

LLLLLLLLLLLGFLLSPGPERGVGGGRFGRRLAL 

LWAAALGHVVSGKVMSRRAPGSRLSSGGGGGG 

TNYSRSWNDWQPRTDSASADPGNLKYSSSRDRG 

GSSSYGLQPSNSAWSRQRHDDTRVHADIQNDE 

KGGYSVNGGSGENTYGRXSLGQELRVNNVTSPE 

ftsvqhgsralatkdmrksqersmsycdesrls 
yllrritrendrdrrlawkqlkefiqqpenklv 
lvkqldilaavhdvlner 


3714 i 


A 


237 


458 


IFALKSPSYLLPCCTPEGKMDHKQLCWSHPQKSG 
QSSRSCCICSNQHGLIWKYSLNMCLQCCHQYVK 
DIGFIKL 


3715 


A 


970 


1524 


LCTl^PGISGTAGSCLTTEPGTELGTSFAQNGFYH 

EAWLFTQALKLNPQDHRLFGNRSFCHERLGQP 

AWALADAQVALTLRPGWPRGLFRLGKALMGLQ 

RFREAAAVFQETLRGGSQPDAARELRSCLLHLTL 

QGQRGGICAPPLSPGALQPLPHAELAPSGLPSLRC 
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1 SEQID 
NO: 


I Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
- sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Am.no acid sequence £-**nioe c-Cysteiue, D=A S partic Acid, 

t^Giutamic Acid,F=Phenylalanine.G=Glvcini> n-u;^A-. 

J » vjijuucj u— titsuUine* 

I-Isoleucine, K-Lysine, L=Leucine, Methionine, 

N=Asparagine, P=ProUne, Q-GIutamine, R=Arginine, S=Serine, - 

^Threonine, V=Valine, W-Tryptophan, Y^Ty™^ 

X-Unknown, *=Stop codon, possible nucleotide deletion 

v-possiole nucleotide insertion 

~ FRSTALRSPGLSPLLH ~" ~ 


3716 


A 




308 


QGLPSTMVKJLGCSFSGKPGKDPGDQDGAAMDS 
VPLISPLDISQLQPPLPDQWIKTQTEYQLSSPDQQ 


3717 


A 


58 


618 


GAGCrePGLWARKAAARCLPTYPSRAQPSNVGR 
RRRRRPGLGALAAGVPAMAESVERLQQRVOELE 
RELAQERSLQVPRSGDGGGGRVRIEKMSSEWD 
SNPYSRLMALKRMGIVSDYEKIRTFAVAIVGVGG 

VGSVTAEMLTRCGIGKLLLFDYDKVELANMNRL 
FFQPHQAGLSKVQAAGHTPEE 


3718 


A 


3 


593 


RGAGGRAGGRADGQPNMADQRQRSLSTSGESL 

YHVLGLDKNATSDDIKKSYRKLALKYHPDKNPD 

NPEAADKFKEINNAHAILTDATKRNIYDKYGSLG 

LYVAEQFGEENVNTYFVLSSWWAKALFVFCGLL 

TCCYCCCCLCCCFNCCCGKCKPKAPEGEETEFY 

VSPEDLEAQLQSDEREATDTPIVIOPAS A TF.P 


3719 


A 


2 


2173 


SGGVRMGSRADGPRTSGHVTCKMAVFPWHSRN 

RNYKAEFASCRLEAVPLEFGDYHPLKPITVTESK 

TKKVNRKGSTSSTSSSSSSSWDPLSSVLDGTDPL 

SMFAATADPAALAAAMDSSRRKRDRDDNSVVG 

SDFEPWTNKRGEILARYTTTEKLSINLFMGSEKG 

KAGTATLAMSEKVRTRLEELDDFEEGSQKELLN 

LTQQDYVNRffiELNQSLKDAWASDQKVKAPKN 

VHPGKLVYERIFSMCVDSRSVLPDHFSPENANDT 

AKETCLNWFFKIASIRELIPRFYVEASILKCNKFLS 

KTGISECLPRLTCMIRGIGDPL\GSVYARAYL\SRV 

GMEVAPHLKETLNKNFFDFLLTFKQIHGDTVON 

QLWQGVELPSYLPLYPPAMDWIFQCISYHAPEA 

LLTEMMERCKKLGNNALLLNSVMSAFRAEFIAT 

RSMDFIGMIKECDESGFPKHLLFRSLGLNLALAD 

PPESDRLQILNEAWKVITKLKNPQDYINCAEVWV 
EYTCKHFnCREVNTVLADVIKHMTPnn a T;nr»c v 

PQLQLIKKVIAHFHDFSVLFSVEKFLPFLDMFOK 
ESVRVEVCKCM.TPLSSINKSPPRTRSS*MPFCMF 
ARPCMTL/CNALTLEDEKRMLSYLINOFTlfMVQi? 

GRDFEQQLSFYVESRSMFCNLEPVLVQLIHSVNR 
LAMETRKVMKGNHSRKTAAJFVRSWGAYWFITIP 
SLAGIFTRLNLYLHSG 


3720 


A 


24 


296 


ENLFRAGFAFSLLRSSF YISKTYCS WFSNT rcn<jr 

ADFNSKGTRDYSPRQMAVRE/KVFDVIIRCFKRH 
GAEVBDTPVFELKVRNGQEETTW 


3721 


A 


2 


310 


PSCLTCVGHCSIGGSCTMIG1MMPECHCSLHMTG " 

PRCEEHVFILQQPGHIASILIPLLVLLLLALVAGW 

FWHKRRVQGAKGFQHQRMTNGAMNVEIGNPTY 
K 


3722 

3723 L 


A 


75 


722 


MELVAGCYEOVLFGFAVHPEPEACGDHFOWTf 
VADFTHHAHTASLSAVAVNSRFVVTGSKDETIHI 
YDMKKKIEHGALVHHSGTITCLKFYGNRHLISGA 
EDGLICIWDAKKWECLKSIKAHKGQVTFLSIHPS 
uf^AiXsVO i UKTLRTWNL VEGRS AFXKNKON A 

fflVEWSPRGEQYVVnQNKIDIYQLDTASISGTITN 
EKRISSVKFLSES 


[3724 1 , 


A 

* L 


110 

3_ Jj 


316 

406 Jj 


MJiLSDNRRSGGLEGLAEKCPNLTYLNLSGNKiK 
DLSTVEALVSGTVLSLDLLFLVKFSKiri ri j ffiT 

VUROTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, D=Aspartic Add, 
E=G lata rale Add. {^Phenylalanine 0=f?lvrin#> n^xnvHAin* 
f=Isoieudne, K=Lysine, L^Leudne, M^Methtoninc, 
N-Asparagine, P«ProIine, Q=Glutamlne, R=Arginine, S=Serine t 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *^Stop codon, /^possible nudeotide deletion, 
^possible nucleotide insertion 










VRACASLGVLSFPELEVVYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3725 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 

VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 

FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 

GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 

DG 


3726 


A 


1 


433 


SSDDRSLFRRLKLNYAIFDEGHMLKNMGSIRYQ 

HLMTINANNRLLLTGTPVQN^LELMSLLNFVM 

PHMFSSSTSE1RRMFSSKTKSADEQSIYEKERIAH 

AKQIIKPFILRRVKEEVLKQLPPKKDRIELCAMSE 

KQEQLYLG 


3727 


A 


6 


383 


RIPRGKACXTVLGRSTGELEGFASSRLPPQPCGW 
GQSSDLLSRTOLDELMKKDEPPLDFPDTLEGFEY 
AFNEKGQLRHDCTGEPFVFNYREHLHRWNQKRY 
EALGEHTKYVYELLEKDCNSKKVS 


3728 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSVVSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHSATPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCELRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTrDD 

RK 


3729 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDS\rrSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF* LPAEMEAFKQ 

RHSATPERLVRSRSSVDIVSSVRRPMSDPSWNRR 

PNGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 
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SEQ ID j Method 
NO: 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 



Ammo acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Giutamic Add, F-Phenyialanine, G=CIycine, H-Histfdine, 
I=Isoleudne, K=Lysine, L-Leudne, M=Methionine, 
N-Asparagine , P^Prolin^ Q^lutamine, R-Arginine, Serine, 
T=Threomne, V=Vahne, W=Tryptophan, V=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion 
V-possible nucleotide insertion J 



3730 I A 



JiVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDS AFS YRDAKKKLRLALCS ADS V AFP VLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYrTTTVCVRLLLESKEKKmEFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKWTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFTKTIDD 
RK 



2452 



EIAGAAAtNMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQBERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLL AMFDPLS SHEG AS A WRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKO 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

PVGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNABKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASOA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTV 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDV1WQNAS 

EEQLQDAQLAIERSVMNPJFKLAFYPNQDGDILR 

DQVLHEfflQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSnMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFDCTIDD 

RK. 



1305 



3732 TA 



127 



2832 



VN 1 AMJ1KAKLMEECDELV H11QQRKQMIA VKDC 
ETKVMKLRKLAQQVANCRQCLERSTVLINQAEH 
ILKENDQARFLQSAKNIAERVAMATASSQVLIPDI 
NFNDAFENFALDFSREKKLLEGLDYLTAPNPPSER 
EELCTASHDTITVHWISDDEFSISSYELQYTIFTGO 
ANFISLYNSVDSWMIVPNnCQNHYTVHGLQSGTR 
YIFIVKAINQAGSRNSEPTRLKTNSQPFKLDPKMT 
HKKLKISNDGLQMEKDESSLKKSHTPERFSGTGC 
YVYGVLHNSDNS*MFISLSFPLSHRYAIGIAYKSA 
PKNEWIGKNASSWVFSRCNSNFVVRHNNKEML 
VDVPPHLKRLGVLLDYDNY/NMLSFYDPANSL\H 
LHTFDVTFULPVCPTTTTWNKSLNIILSGLPAPDFI 
DYPERQECNCRPQESPYVSGMKTCH 



LGQRLSLVPRPSLKRRLGKRLSLGLRERMMSLW - 
WS/GPKVRTQATTGARPKTETKSVPAARPKTEAO 
AMSGARPKTEVQVMGGARPKTEAQGITGARPKT 
DARAVGGARSKTDAKAIPGARPKDEAOAWAOS 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=AIanine OCysteinc, B=Aspartic Acid, 
Fy=nintamip Arid. F^Ph^nvtfllaninp CZ=f2htrin+ UaU2«Hiiin* 

I-Isoleudne, K«=LysIne, L^Leucine, M-Methionine, 
N=»Asparagine, P=Proline» Q=Glutamine, R=Arginine, S=Serine, 
T«Threonioe, V=VaIint, \V=»Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
Vpossible nucleotide insertion 










EFGTEAVSQAEGVSQTOAVAWPLATAESGSVTK 

SK\ACLWIEN*SMWM/PETFPGTQGQKGIQPWFG 

PGEETNMGSWCYSRPRAREEASNESGFWSADET 

STASSFWTGEETSVRSWPREESKITfcSRHRAKHQT 

NPRSRPRSKQEAYVDSWSGSEDEASNPFSFWVG 

ENTNNLFRPRVREEANIRSKLRTNREDCFESESED 

EFYKQSWVLPGEEAN\TOSGTETKKILILPWKLRA 

QKDVDSDRVKQEPRFEEEVIIGSWFWAEKEASLE 

GGASAICESEPGTEEGAIGGSAYWAEEKSSLGAV 

AREEAKPESEEEAIFGSWFWDRDEACFDLNPCPV 

YKVSDRFRDAAEELNASSRPQTWDEVTVEFKPG 

LFHGVGFRSTSPFGIPEEASEMLEAKPKNLELSPE 

GEEQESLLQPDQPSPEFTFQYDPSYRSVREIREHL 

RARESAESESWSCSCIQCELKIGSEEFEEFLLLMD 

KIRDPFIHEISKIAMGMRSASQFTRDFIRDSGVVS 

LIETLLKYPSSRVRTSFLENMIHMAPPYPNLNMIE 

TFICQVCEETLAHSVDSLEQLTGNKGCFRHLTMT 

IDYHTVLIAN*YGPGFPLLF*PQAQCGETKFHVLK 

MLLNLSENPAVAKKLFSAKALSIFVGLFN1EETN 

DNIQIVIKMFQNISNI1KSGKMSLIDDDFSLEPLISA 

FREFEELAKQLQAQIDNQNDPEATGTTAFVGKG 

NNPSANRERLSPSVFCPGAQEAESLPARRVRGEE 

QRLLLEEVGARTADGIPEGW 


3733 


A 


2 


3274 


DVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHC 

FYEVEVAILPDEIFRLVKIRFLIEDINDNAPLFPAT 

VINISEPENSAINSKYTLPAAVDPDVGINGVQNYE 

LIKSQNIFGLDVIETPGGDKMPQLIVQKELDREEK 

DTYVMKVKVEDGGFPQRSSTAELQVSVTDTNDN 

HPVFKETEIEVSJGPENAPVGTSVTQLHATDAD1GE 

NAKIHFSFSNLVSNIARRLFHLNATTGLITIKEPLD 

REETPNHKLLVLASDGGLMPARAMVLVNVTDV 

NDhTVTSIDIRYIVNPVNDTVVLSENIPLOTKIA^ 

VTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLL 

ETAAYLDYESTKEYAIKLLAXADAGKPPLNQSAM 

LFIK\nKDENDNAPVr^QSFVTVSIPENNSPGIQLT 

KVSAMDADSGPNAKINYLLGPDAPPEFSLDCRT 

GMLTVVKKLDREKEDKYLFTILAKDNGVPPLTS 

NVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRH 

GTVGLITVTDPDYGDNSAVTLSILDENDDFTIDSQ 

TGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSS 

AKVTINVVDVNDNKPVFIVPPSNCSYELVLPSTN 

PGTVWQVIAVDNDTGMNAEVRYSIVGGNTRDL 

FAIDQETGMTLMEKCDVTDLGLHRVLVKANDL 

GQPDSLFSVVIVNLFVNESVTNATLINELVPQKH 

LKHQ*PQILEIADVSSrTSDYVKILVAAVAGTnV 

VWLFTTAWRCRQAPHLKAAQKNMQNSEWATP 

NPENRQMIMMKKKKKKKK^ 

TKADDVDSDGNRVTLDLPIDLEEQTMGKYNWV 

TTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN 

LKHHIIQELPLDNTFVACDSISNCSSSSSDPYSVSD 

CGYPVTTFEVPVSVHTRPPVDLEVGGAQSGQVAI 

LTSSLMELLLCLMVAAFLPLELRPLGQQNVMSW 

EQEAKILLVGYWGDGEWCHFHFHHLIPGPVNPG 

YERKQYHILDSDSEDTQPSGELCPIPVRPFTILSIQ 

LLQDDGEHCGTKQGFQPAVQLGLLPHKTLK 
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SEQID 
NO: 


Method 


Predicted 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


1 < A=,A,an,ne Cysteine, D-Aspartic Acid, 
1 p^*' utamic Add, ^Phenylalanine, G=GIycine, H=Histidine, | 
I^lsoleucine, K=Lysioe, L=Leucine, M=Methionine 
N=Asparagine, P=Proline, Q-GIutamine, R=Arginine. S^Serine. 
^Threonine, V«VaIine, W-Tryptophan; Y-TyE 
X-Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nacleotide insertion 


3734 


A 


1 


""840 


GTRPGHLPAPSDGFCV/HL*SlPSWGSF*GESI^iH 

QLITSLGLQEFDIARNVLELIYAQTLVWIGIFFCPL 
LPFIQMIMLFINlFYSKMSLMMNFOPPS:iir a wm a c 

QMMTFFIFLLFFPSFTGVLCTLAITTWRLKPSADC 
GP FRGLPLFIHSI YS WIDTLSTRPGYL WVYWIYRN 
LIGSVHFFFILTLIVLIITYLYWQITEGRKIMIRLLH 
EQIINEGKDKMFLffiKLIKLQDMEKKANPSSLVLE 
RREVEQQGFLHLGEHDGSLDLRSRR5VOFfiNP» 
1 A 1 


3735 


A 


2 


432 


vevcrrylwkmtvdasqnvqccvifshfpfifnH 

I NLSKIKLLHTDTLLKIESKKHKAYLRSAAIEEERE 
SEFALRPTFDLTVRRNHLIEDVLNQLSQFENEDL 
^LWVSFSGEIGYDLGGSATCKEIFYCLFAEMIQ 


3736 


A 


1542 


343 


KGAPSF VRL YQ YPNFAGPHAALANKSFFKADK V 1 

1 TMLWNKKATAVLVIASTDVDKTGASYYGEQTL 

HYIATNGESAVVQLPKNGPIYDWWNSSSTEFCA 

VYGFMPAKATIFNLKCDPVFDFGTGPRNAAYYS 

PHGHILVLAGFGNLILQI*AD/IMKVWNVKNYKLI 
SKPVASDSTYFAWCPDGEHTT TATr appt b\/xtvt 

GYKIWHYTGSILHKYDVPSNAELWQVSWQPFLD 

GIFPAKTITYQAVPSEVPNEEPKVATAYRPPALRN 

KPITNSKLHEEEPPQNMKPQSGNDKPLSKTALKN 

QRKHEAKKAAKQEARSDKSPDLAPTPAPQSTPR 

NTVSQSISGDPEIDKKIKNLKKKLKAIEQLKEOAA 

TGKQLEKNQLEKIQKETALLOELEDLELGr 


3737 


A 


3190 


664 


vamgtpraqhppfpqllflillscpwiqglplkeeH 

EILPEPGSETPTVASEALAELLHGALLRRGPEMG 

YLPGPPLGPEGGEEETTTTIITTTTVTTTVTSPVLC 

NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 

YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVffiAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

P ANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNA1ECVDPTEPH 

WNDTEPACKAMCGGELSEPAGWLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 
DILTCOWDLSWSAAPPACOKIMTTAnp^TJTAXT/- 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVnTCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLBGGNLAL 

AILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3738 


A 


3190 


664 

|l 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 
EILPEPGSETPTV ASEALAELLHGALLRRGPEMG 
YLPGPPIXjPEGGEEETTTTIITTTTVTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide , 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 

c— uiuuiuuc nuii) r—rucuyiHumu^ \* c= Viiycinc, H^4uSuutne, 

Msoleudoe, K^Lysine, I^=Leudne, M^Methionine, 
N=>Asparagine, P«Proline, Q^GIutamine, R°Arginine, S=Serine, 
T=Threonine, V-Valine, W-Tryptophan, Y=Tyrosine, 
XaUoknown, *=Stop codon, /^possible nndeotide deletion, 
V~possiblc nucleotide insertion 










YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHIJroERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 

WNDTEPACKAMCGGELSEPAGWLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3739 


A 


734 


445 


LLEPEPAEEYTEQSEVEST/EGMILI*CCLYFAAFQ 
TNVSNIYFALQYVNRQFMAETQFTSGEKEQVDE 
WTVETVEVRVLCIAKLLSLSSVSNFYLY 


3740 


A 


2 


1578 


MAHY1TFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLWILDGSYSVGPENFEIVKKWLVMTKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

K1AWLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVED YIA ISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKDCGYEVTSKVDLSELTSNV 

FPEGLPPSYYFVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNGVDKDLLFrrrSVINGSQVVTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESL VISGISGITG YQGIAGTPG VPGSPGIQGARGL - 

PGYKGEPGRDGDK 


3741 


A 


5048 


1236 


MSAPAGSSHPAASARIPPKFGGSAVSGAAAPAGP 

GAGPAPHQQNGPAQNQMQVPSGYGLHHQNYIA 

PSGHYSQGPGKMTSLPLDTQCGDYYSALYTVPT 

QNVTPNTVNQQPGAQQLYSRGPPAPHIVGSTLGS 

FQGAASSASHLHTSASQPYSSFVNHYNSPAMYS 

ASSSVASQGFPSTCGHYAMSTVSNAAYPSVSYPS 

LPAGDTYGQMFTSQNAPTVRPVKDNSFSGQNTA 

ISHPSPLPPLPSQQHHQQQSLSGYSTLTWSSPGLP 

STQD^IRNHTGSLAVANNNPTTIVADSI^CPVM 

QKVQPPKSSPVVSTVLSGSSGSSSTRTPPTANHPV 

EPVTSVTQPSELLQQKGVQYGEYVNNQASSAPT 

PLSSTSDDEEEEEEDEEAGVDSSSTTSSASPMPNS 

YDALEGGSYPDMLSSSASSPAPDPAPEPDPASAP 

APASAPAPWPQPSKMAKPLAMAIQHFSLVIRML 

QHHLFLEYSPSNPVYSGFQQYPQQYPGVNQLSSS 
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SEQ ID 

NO: 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
add residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 



Amino add sequence (A-Alanine OCysteine, D=Aspartic Add 
E-G!utamic Acid, ^Phenylalanine, G=GIydne, H-Histidine, ' 
I^Isoleucine, K«Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Argiuine, S-Serine, 
T=Threonioc, V=Valine, W-Tryptophan, Y=Tyrosine, 
X-Unknown f *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 



IGULSLgsSPQPESLRPVNLTQERNILPMTPVWAP 
VPNLNADLKKLNCSPDSFRCTLTN1PQTQALLNK 
AKLPLGLLLHPFRDLTQLPVTTSNTIVRCRSCRTYI 
NP\FVSFIIX5RR*KCNLCYRVNDVPEEFMYNPLT 
RSYGEPHKRPEVQNS\TVEFIASSDYMLRPPQPAV 
YLFVLDVSHNAVEAGYLmwCQSLLEVNLDKLP 
G\DSRT\RIGFMTFD\STYSFLQFTQEGLSQPQMLI 
VSDIDDVFLPTPDSLLVNLYESKELIKDLLNALPN 
MFTNTRETHSALGPALQAAFKLMSPTGGRVSVF 
QTQLPSLGAGLLQSREDPNQRSSTKVVQHLGPAT 
DFYKKLALDCSGQQTAVDLFLLSSQYSDLASLA 
CMSKYSAGCIYYYPSFHYTHNPSQAEKLQKDLK 
RYLTRKIGFEAVMRIRCTKGLSMHTFHGNFFVRS 
TDLLSLANINPDAGFAVQLSIEESLTDTSLVCFQT 
ALLYTSSKGERRIRVHTLCLPWSSLSDVYAGVD 
VQAAICLLANMAVDRSVSSSLSDARDALVNAVV 
DSLSAYGSTVSNLQHSALMAPSSLKLFPLYVLAL 
LKQKAFRTGTSTRLDDRVYAMCQIKSQPLVHLM 
KMIHPNLYRIDRLTDEGAVHVNDRIVPQPPLQKL 
SAEKLTREGAFLMDCGSVFYIWVGKGCDNNFIE 
DVLGYTNFASIPQKMTHLPELDTLSSERARSFIT 
WLRDSRPLSPILmVKDESPAKAEFFQHLffiDRTE 
AAFSYYEFLLHVQQQICK 



934 



68 



3743 



1456 



SMLASQGVLLHPYGVPMTVPAAPYLPGLIQGNQE 
AAAAPDTMAQPYASAQFAPPQNGIPAEYTAPHP 
HPAPEYTGQTTVPEHTLNLYPPAQTHSEQSPADT 
SAQTVSGTRNKQD*RSTDGWPSPKTQTS*KHGK 
QVSSPSGLHVSNIPFR\FRDPDLRQMF\GQFGKILD 
VEIIFNERGSKGFGFVTFENSADADRAREKVLHGT 
VV\EGRKI\EVN\NATARVMTNICKTVNPYTNGWK 
LNPV VGAVYSPEFYAGTVLLCQANQEGS SMYS A 
PSTDFRGAKLHTSRPLLSGS 



3744 



1571 



652 



QFQQAWMQNKVPIPAPNEVLNDRKEDIKLEEKK 

KTQAEffiQEMATLQYTNPQLLEQLKIERLAQKOV 

EQIQPPPSSGTPLLGPQPFPGQGPMSQIPQGF/PTA 

PSISADANEHGS\KGPPGPQGQFRPPGPQGQMGP 

QGPPLHQGGGGPQGFMGPQGPQGPPQGLPRPQD 

MHGPQGMQRHPGPHGPLGPQGPPGPQGSSGPQG 

HMGPQGPPGPQGfflGPQGPPGPQGHLGPQGPPGT 

QGMQGPPGPRGMQGPPHPHGIQGGPGSQGIQGP 

VSQGPLMGLNPKGMQGPPGPRENQGPAPQGMI 

MGHPPQEMRGPHPPGGLLGHGPQEMRGPQEIRG 

MQGPPPQGSMLGPPQELRGPPGSQSQQGPPQGSL 

GPPPQGGMQGPPGPQGQQNPARGPHPSQGPIPFQ 

QQKTPLLGDGPRAPFNQEGQSTGPPPLIPGLGQQ 

GAQGRIPPLNPGQGPGPNKVS/ERGAPPRHEGRA 
PPRGRDGFPGPMKTLV 



PLTGRKCPGWTHSGSRRSPK1AEEVPGFPKRAEA 

SRQFSETADRLELLRRAVMAAARATTPADGEEP 

APEAEALAAARERSSRFLSGLELVKQGAEARVFR 

GRFQGRAAVIKHRFPKGYRHPALEARLGRRRTV 

QEARALLRCRRAGISAPVVFFVDYASNCLYMEEI 

EGSVTVRD\IFSPLWRLKKTPQGLSNLAKTIGQVL 

ARMHDEDLIHGDLTTSNMLLKPPLEQLNIVLIDF 

GLSFJSALPEDKGVDLYVLEKAFLSTHPNTETVFF 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-AspartJe Add, 

I=Isoleucine, K-Lysine, L=Leucine, M=MethionJne, 
N-Asparaginc, P-Proiine, Q=Glutamine, R=Arginlne, S-Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y=Tyrosme, 
X^Unknown, *^Stop codon, /^possible nucleotide deletion, 
\«possib!e nucleotide insertion 










AFLKSYSTSSKKARPVLKKLDEVRIJRGKKRSMV 
G 


3745 


A 


127 


1433 


GSHRFSLASPLDPEVGPYCDTPTMRTLFNLLWLA 

I^CSPVHTTLSKSDAKKAASKTLLEKSQFSDKPV 

QDRGLWTDLKAESWLEHRSYCSAKARDRHFA 

GDVLGYVTPWNSHGYDVTKVFGSKJFTQISPVWL 

QLKRRGREMFEVTGUIDVDQGWMRAVRKHAK 

GL\P*CLGSCLRTGLTMISG/YVLDSEDEIEELSKT 

WQVAKNQHFDGFWEVWNQLLSQKRVGLIHM 

LTHLAEALHQARLLALLVEPPAITPGTDQLGMFT 

HKEFEQLAPVLDGFSLMTYDYSTAHQPGPNAPL 

SWVRACVQVLDPKSKWRSKILLGLNFYGMDYA 

TSKDAREPWGARYIQTLKDHRPRMVWDSQVSE 

HFFEYKKSRSGRHVWYPTLKSLQVRLELARELG 

VGVSIWELGQGLDYFYDLL*VGIAASAVDVFFSK 

PWSE 


3746 


A 


1 


898 


IDRAAECRTKPLPMAVSIRGNADSIVACLVLMVL 

YLIKXRLVACAAVFYGFAVHMKIYPETYILPITL 

HLLPDRDNDKSLRQFRYTFQACL*ELLKRLCNRT 

ALN4FVAVAGLTFFALSFGFYYEYGWErT.EHTYF 

YHLTRRDIRHNFSPYFYMLYLTAESKWSFSLGIA 

AFLPQLILLSAVSFAYYRDLVFCWFLFTreiFVTFN 

KVCTSQYFLWYLCLLPLVMPLVRMPWKRAWL 

LMLWFIGQAMWLAPAYVLEFQGKNTFLFIWLA 

GLFFLLINCSILIQnSHYKEEPLTERIKYD 


3747 


A 


1 


2325 


MVISFQGLVTFGDVAVDFSQEEWEWLNPIQRNL 

YRKVMLENYRNLASLGLCVSKPDVISSLEQGKEP 

WTVKRKMTRAWCPDLKAVWKEKELPLKKDFCE 

GKLSQAVITERLTSYNLEYSLLGEHWDYDALFET 

QPGLVTIKNLAVDFRQQLHPAQKNFCKNGIWEN 

NSDLGSAGHCVAKPDLVSLLEQEKEPWMVKREL 

TGSLFSGQRSVHETQELFPKQDSYAEGVTDRTSN 

TKLDCSSFRENWDSDYVFGRKLAVGQETQFRQE 

PITHNKTLSKERERTYNKSGRWFYLDDSEEKVH 

NRDSIKNFQKSSWIKQTG1YAGKKLFKCNECKK 

TFTQSSSLTVHQRIHTGEKPYKCNECGKAFSDGS 

SFARHQRCHTGKKPYECIECGKAFIQNTSLIRHW 

RYYHTGEKPFDCIDCGKAFSDHIGLNQHRRIHTG 

EKPYKCDVCHKSF^YGSSLTVHQRIHTGEKPYE 

CDVCRKAFSHHASLT\Q\HQRVHSGEKPFKCKEC 

GKAFRQNIHLASHLRIHTGEKPFECAECGKSFSIS 

SQLATHQRIrTTGEKPYECKVCSKAFTQKAHLAQ 

HQKTHTGEKPYECKECGKAFSQTTHLIQHQRVH 

TGEKPYKCMECGKAFGDNSSCTQHQRLHTGQRP 

YECIECGKAFKTKSSLICHRRSHTGEKPYECSVC 

GKAFSHRQSLSVHQRIHSGKKPYECKECRKTFIQI 

GHLNQHKRVHTGERSYNYKKSRKVFRQTAHLA 

HHQRIHTGESSTCPSLPSTSNPVDLFPKFLWNPSS 

LPSP 




A 


823 


1 


GGYTKSGYDSACKDFVPHDLEVQIPGRVFLVTG 

GNSGIGKATALEIAKRGGTVHLVCRDQAPAEDA 

RGEiniE\SGNQNIFLHIVDl^DPKKIWKFVENFKQ 

EHKLHVLVVNNAGCMVNKREAHKKMDF^ 

CQYSGVCTrT^TTRPDPIX^WRKNTDPRVTRVSSG 

GMLVQKLNNQ*SPVRKNTTWMGTMVYAQNKVS 
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SEQID 
NO: 


Method 


Predicted 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A^Alanlne OCysteinc, D=Aspartic Acid, 
E=Glutamic Add, F=PhenyIalaninc f G-Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucinc, Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V«VaIine, W-Tryptophan, Y-Tyrosine, 
X-Unknown, *«Stop codon, possible nucleotide deletion, 
^possible nucleotide insertion * 










bR(^VVLl\ERWGPRAPG\lHJbSSMHPGWA\^ 

VRQAMPGFHVQASGYRLRSEAQGADTMLWLAL 
SSARSRTAQRP 


3749 


A 


1939 


715 


GFLRLSQAT\RQRLSffVMVLTLDPTRD\QCFGDR 

FSRLLLDEFLGYDDILVMSSVKGLAENEENKGFLR 

NWSGEHYRFV\SMWMARTVSYLAAFANHGQSF 

TLSVSHACCGYSHHQIFVFIVDLLQMLEMNMAIA 

FPAAPLLTVILALVGMEAIMSEFFNDTTTAFYIILI 

VWLADQYDAICCHTSTSKRHWLRFFYLYHFAFY 

AYHYRFNGQYSSLALVTSWLFIOHSMrYFFHHVP 

LPAILQHVRIQ\EMLLQAPTLGPGTPTA\LPDDMN 

NNSGAPATAP\DSAGQPPALGPVSPGASGSPGPV 

AAAPSSLVAAAASVAAAAGGDLGWMAETAAIIT 

DASFLSGLSASLLERRPASPLGPAGGLPHAPQDS 

VPPSDSAASDTTPLGAAVGGPSPASMAPTEAPSE 


3750 


A 


2 


844 


GLLEPFSKLLSFVIQNAVFTLAYLVELCGLCYRA " 

FTKERDKFYLSRSWLELLQALKLKSPLPDTNLL 

LLVQFICADAGTKLAESTILSKOMIASVPGCGTA 

AMECVRQYINEVLDFM\ADMHTLTKLKSHMKTC 

SQPLHEDTFGGHLKVGLAQIAAMDISRGNHRDN 

KAVIRYLPWLYHPPSAMQQGPKEFIECVSHIRLL 

SWLLLGSLTHNAVCVLKWPPLPGLPPLDAGSHV 

ADHLIVILIGFPEQSKTSVL\HMCSLFHAF\SLAOI 

WDSLLARQSGRW 


3751 


A 


431 


2 


AFTRKCEETAFIVPQCEIIFni/WVCRRIPTGSSLER - 

NPGVKEGCEFCPPKVEMFFKDDANHDPQWSRQ 

QLIAAKFGFAALGI/QTEVDIMSHAT*AVFEIPEKS 

RL\PQNCTPVDMKIEFGVHVTSKEILTDV1DNDS» 
RHSPS 


3752 


A 


131 


1278 | 


AWSGSGLLVLC1NTASMPMISVLGKMFLWQREG " 

PGGRWTCQTSRRVSSDPAWAVEWIELPRGLSLSS 

LGSARTLRGWSRSSRPSSVDSQDLPEVNVGDTV 

AMLPKSRRALTIQEIAALARSSLHGISQWKDHV 

TKPTAMAQGRVAHLffiWKGWSKPSDSPAALESA 

FSSYSDLSEGEQEARFAAGVAEOFATAFAK'T R A 

WSSVDGEDSTDDSYDEDFAGGMDTDMAGQLPL 

GPHLQDLFTGHRFSRPVRQGSVEPESDCSQTVSP 

DTLCSSLCSLEDGLLGSPARLA\PSCWAMSCFSPN 

CPPAGKVPSAAW/APLEAQDSLYNSPLTESCLSP 

AEEEPAPCKDCQPLCPPLTGSWERQRQASDLASS 
GWSLDEDEAEPEEQ 


3753 
3754 


A 
A 


3 
2 


1138 
3338 


YYSSVRQRVTCEEPRFRECAAAHEGSATEVYAG" 

EWRADRRSGFGVSQRSNGLRYEGEWLGNRRHG 

YGRTTRPDGSREEGKYKRNRLVHGGRVRSLLPL 

ALRRGKVKEKVDRAVEGARRAVSAARQRQEIA 

AARAADALLKAVAASSVAEKAVEAARMAKLIA 

QDLQPMLEAPGRRPRQDSEGSDTEPLDEDSPGV 

YENGLTPSEGSPELPSSPASSRQPWRPPACRSPLP 

FOGDQGPFSSPKAWPEEWGGAGAQAEELAGYE 

AEDEAGMQGPGPRDGSPLLGGCSDSSGSLREEE 

GEDEEPLPPLRAPAGTEPEPIAMLVLRGSSSRGPD 

AGCLTEELGEPAATERPAQPGAANPLWGAVAL 

LDLSLAFLFSQLLT 

SSLLEKMTSSDKDFRFMATSDLMSELQKDSIOLD 



425 



WO 01/57190 



PCT/US01/04098 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

odd residue of 

peptide 

sequence 


Predicted end 
nucleotide 
locotion 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D»Aspartic Add, 
EKJlotamic Add, ^Phenylalanine, G=Glydne, H-Histidine, 
I-Isoleudne, K=Lysine, L=Leudoe, M=Methionine, 
N«Asparagine, P=Proline, Q^GIutnmine, R=Arglnine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=^top codon, /^possible nudeotide deletion, 
^possible nudeotide insertion 










EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYIKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSST1RMDALAFLQ 

GLLGTEPAEAFHPHLPELLPPVMACVADSFYKIA 

AEALVVLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPADCALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 

EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGWAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDIIJ>LLYQETKIRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3755 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 

EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYIKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGEFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPHLPPVMACVADSFYK1A 

AEALWLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPA1KALTLVAV 

SPLQLDLQPILAEALHBLASFLRKNQRALRLATLA 

AT nAI A AOA/^T Of DDC A 1 fr\ A 1/T A T?T n A I inmnrt 

AJLLJAL.A< s £o yULoL trro A vk^A VLAELPAL VNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQXEAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 
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SEQU> 
NO: 


Method 


Predicted 
bcpinnin? 

mt 111 41 g 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


J Predicted end 

1 uuciecmac 

J location 
corresponding 
to last amino 
acid residue of 

J peptide 
sequence 


Amino acid sequence (A-Alamne Cysteine, 0=Aspartic Add, 
E^Glutamic Ac,d, F=Pheny!alanine, G=Glydne, H=Histidine, 
I=Isoleucine, K-Lysine, D=Leucine, M-Mctmonine, 
N-Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, Valine, W«Trypt 0 phan, Y-^tee\ 
X-Unknown, *-Stop codon, ^possible nucleotide deletion 
V=possiMe nudeotide insertion 










EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 
RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 
FQRCEGAEEGTRGWAECIGKLVLVNPSFLLPRL 
RKQLAAGRPHTRSTVITAVKFL1SDOPHPTDPT T xc 

SHAVHNKPSLVRDLLDDILPLLYQETKIRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDfCEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLBEPLRATCTAKVKAGSVKOEF 

EKQDELBCRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMKr A 


3756 
3757 


A 


112 


1361 


SLEEQQGRHl'SjhAPKCASQILGRIMrrLITEQLOK 

QTLDELKCTRFSISLPLPDHADISNCGNSFQLVSE 

GASWRGLPHCSCAEFQ/DQPQLQLPSLRPEPAPO 

TTVHRGNSPKEQPFSQVLRPEPPDPEKLPVPPAPPS 

KRHCRSLSVPVDLSRWQPVWRPAPSKLWTPEKH 

RGSGGGGGPQVPHQSPPKRVSSI7SVPPSSQCLFS 
MCPSSHTLQPSFLOPGPGP\DSSRPr A A <?pr»<!<~c w 

ESDAESLSPCPPQRRFSLSPSLGPQASRFLPSARSS 

PASSPELPWRPRGLRNLPRSRSQPCDLDARKTGV 

KRRHEEDPRRLRPSLDFDKMNQKPYSGGLCLOE 

TAREGSSISPPWFMACSPPPLSASCSPTGGSSOVL 

SESEEEEEGAVRWGROALSKRTLCORDFfininr 

NLIEEN 


3758 


A 


"413 


1 


fKPMLQQDFT/SLPDQGLDHIAE/NSYFDARSLCA 
AELVCKEWQQVTSE*MLWKKLIERMVHAYPLW 
KGLSEKVW/DQHLFKNRPTDGPPNSFHRSLYPKU 

^ e ™snwqcg*htlqriqchsekskgvyclq 




A 


2 


613 


FVSGSP WRMDGSTERLEARRPAGRLPW<?«?R nPM 

TRRPSLMAGRQHGWSAQQSATVANPVPGANPD 

LLPHFLGEPEDVYIVKNKPVLLVCKAVPATQIFF 

KCNGEWVRQVDHVffiRSTDGSSGLPTMEVRINV 

SRQQVEKVFGLEEYWCQCVAWSSSGTTKSQKA 

Y1RMYLRKNFEQEPLAKEVSLEQGIVLPCRPPEGI 


3759 


A 


1 


561 


ADDTLHLWNLRQKRPA1LHSLKFCRERVTFCHLP 

FQSKWLYVGTERGMHTVNVESFTLSGYVEV1WN 

KAIELSSKSHPGPWHISDNPMDEGKLLIGFESGT 

WLWDLKSKKADYRYTYDEAIHSVAWHHEGKO 

FICSHSDGTLTIWNVRSPAKPVQUTPHGKOLKD 

GKKPEPCKPBLKVEFXTTR 


3760 
3761 


A 
£ 


i 


824 


LFACRCGCVAGCPSNHGICRCLRASERQVCVMH 

LKHLRTLLSPQDGAAKVTCMAWSQNNAKFAVC 
TVDRVVLLYDEHGERRDKFSTKPAnMK VHP k-q 

YMVKGMAFSPDSTKIAIGQTDNIIYVYKIGEDWG 

DKKVICNKFIQTVKFRPVPGTLG*TNIYQYIYL*IO 

PGVAFLTSECDFSYCKDGASWLFMV1CCLP»SPA 

VSFPIGD*\SAVTCLQWPAEYnVFGLAEGKVRLS 

MTKTNKSSTIYGTESYWSLTTNCSGKGILSGHA 






353 r 


320 ] 

1 


fViyKCSQPYGFSLLISFFLKCVSETSQQPPSRKVF 
QLLPSFPTLTR5KSHESQLGNRJDDDVSSMRFDLSH 
3SPQMVRRDIGLSVTHRFSTKSWLSQVCHVCOK 
5MIFGVKCKHCRLKCHNKCTKEAPACRISFLPLT 
ILRRTESVPSDINNPVPRAAEPHFGTI.PKAr Try 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
*->^v«iuia uiic auu, r K r ncuyuiianine, \* = v»iycine t tl == HiSllQlnc, 
I^Isoleodoe, K^Lysine, L=Lcucine, M=Methlonlne, 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Serine, 
T=*Threonine, V=VaIine, W=0"ryptophan, Y»Tyrosine, 
X=Unknown, *«^top eodon, /^possible nudeotide deletion, 
V=possibIe nudeotide insertion 










EHPPAM>^DSSSNPSSTTFSTPSSPAPFPTSSNPS 

SATTPP\OTSrAGQR\DSRFNFPSaAYFIHHR\Q\QFI 

FPDISAFAHAAPLPEAADGTRLDDQPKADVLEAH 

EAEAEEPEAGKSEAEDDEDEVDDLPSSRRPWRG 

PISRKASQTSVYLQEWDIPFEQVELGEPIGQGRW 

GRVHRGRWHGEVAIRLLEMDGHNQDHLKLFKK 

EVMNYRQTRHENVVLFMGACMNPPHLAIITSFC 

KGRTLHSFVRDPKTSLDINKTRQIAQEIIKGMGYL 

HAKGIVHKDLKSRNVFYDNG\KVVITDFGLRGIS 

GWP\EGRRENQLKLSHDWLCYLAPEIVREMTPG 

KDEDQLPFSKAADVYAFGTVWYELQARDWPLK 

NQAAEASIWQIGSGEGMKRVLTSVSLGKEVSEN 

LSACWAFDLQERPS\FSLLMDMLEKLPKLNRRLS 

HPGHF*KSADINSSKVVPRFERFGLGVLESSNPK 

M 


3762 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPEM^IVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAWLTDGKSQDDVKDAAQAARDSKTTLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISK1R 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYWVSTQRFKVKKIWDLWRJLTEDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQVVTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQrGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQG1AGTPGVPGSPGIQGARGL 

PGYKGEPGRDGDK 


3763 


A 


3 


1267 


CKVWRNPLNLFRGAEYNRYTWVTGREPLTYYD 

MNLSAQDHQTFFTCDSDHLRPADAIMQKAWRE 

RNPQARISAAHEALEINECATAYILLAEEEATTIA 

EAEKLFKQALKAGDGCYRRSQQLQHHGSQYEA 

QHSVLYLPLQVTRHQCLGVHQKKASNVCQKTRE 

DQGSSENDERFNEGVPPSEYVQYP*KPF\KALLEL 

QAYADVQAVLAKYDDISLPKSATICYTAALLKA 

RAVSDKFSPEAASRRGLSTAEMNAVEAIHRAVEF 

NPHVPKYLLEMKSLILPPEHILKRGDSEAIAYAFF 

HLAHWKRVEGALNLLHCTWEGTFRMIPYPLEKG 

HLFYPYPICTETADRELLPSFHEVSVYPKKELPFFI 

LFTAGLCSFTAMLALLTHQFPELMGVFAKAVSV 

CLEGGLGEWMGKAKGDCAA 


3764 


A 


25 


1032 


RSADGLCGNKDRERGNEFTRNQQAAQEVVNPK 

KKMKXKKYVNSGTVTLLSFAVESECTFLDYIKG 

GTQIhnTVAIDFTASNGNPSQSTSLHYMSPYQLN 

AYALALTAVGEHQHYDSDKMFPALGFGAKLPPD 

GRVSHEFPLNGNQENPSCCGIDGILEAYHRSLRT 

VQLYGPTNFAPVVTHVARNAAAVQDGSQYSVL 

LIITDGVISDMAQTKEAIVNGNSKLPMSniVGVGQ 

AEFNAMVELDGDDVRISSRGKLAERDIVQFVPFR 

DYVDRTGNHVLSMARLARDVLAEIPDQLVSYM 

KAQGIRPRSPPAAPTHSPSQSPARTPPACPLHTHI 


3765 


A 


172 


3456 


LGMMDSPKIGNGLPVIGPGTDIGISSLHMVGYLG 
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SEQID 
NO: 



PCT/US01/04098 



Method 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 



1622 



3767 



1622 



Amino acid sequence (A=Alamne C=Cysteine, U=Aspartk Acid. 
E=Glutamlc Acid, F-Phenylalaulne, G=Glycine, H=Histidine, 
I-fsoleucine, K=Lj-sine, L=Leucine, M=Metbionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Argiuine. S=Serine 
Threonine, V=Valine, W-Tryptophanl Y-Tjroliiie^ ^^ er ' ne > 
X-Unknown, *=Stopcodon,/=possible nucleotide deletion, 
V=possible nucleotide insertion ' 



KNFDSAKVPSDEYCPACJCtKCiKLKALKTYRISFO 
ESIFLCEDLQCIYPLGSKSLNNLISPDLEECHTPHK 
PQKRKSLESSYKDSLLLANSKKTRMYIAJDGGKV 
LNSKHNGEVYDETSSNLPDSSGQQNPIRTADSLE 
RKEILEADTVDMATTKDPATVDVSGTGRPSPON 
EGCTSKLEMPLESKCTSFPQALCVQWKNAYALC 
WLDCILSALVHSEELKNTVTGLCSKEESIFWRLL 
TKYNQANTLLYTSQLSGVKDGDCKKLTSEIFAE1 
ETCLNEVRDEIFISLQPQLRCTLGDMESPVFAFPL 
LLKLETHEBKLFLYSFSWDFECSQCGHQYQNRH 
MKSLVTFTOVIPEWHPLNAAHFGPCNNCNSKSOI 
RKMVLEKVSPIFMLHFVEGLPQNDLQHYAFHFE 
GCLYQITSVIQYRANNHFITWILDADGSWLECDD 
LKGPCSERHKKFEVPASE1HIVIWERKISQVTDKE 
AACLPLKKTNDQHALSNEKPVSLTSCSVGDAAS 
AETASVTHPKDISVAPRTLSQDTAVTHGDHLLSG 
PKGLVDNILPLTLEETIQKTASVSQLNSEAFL\LEN 
KPVAENTGILKTNTLLSQESLMASSVSAPCNEKLI 
QDQl^ISFPSQVVNT^QSVQLhrrEDTVNTKS 
VNNTDATGLIQGVKSVEIEKDAQLKQFLTPKTEO 
LKPERVTSQVSNLKKKETTADSQTTTSKSLQNOS 
LICENQKKPFV GSWVKGLISRGASFMPLCVSAHN 
RNTITDLQPSVKGVNNFGGFKTKGINQKASHVSK 
KARKSASKPPPISKPPAGPPSSNGTAAHPHAHAA 
SEVLEKSGSTSCGAQLhfHSSYGNGISSANHEDLV 
EGQIHKLRLKLRKKLKAEKKKLAALMSSPQSRT 
VRSENLEQVPQDGSPNDCESIEDLLNELPYPIDIA 
NESACTTVPGVSLYSSQTHEEILAELLSPTPVSTE 
LSENGEGDFRYLGMGDSHIPPPVPSEFNDVSONT 
HLRQDHNYCSPIXKNPCEVQPDSLTNNACVRTL 

NLESPMKTDIFDEFFSSSALNALANDTLDLPHFDE 
YLFENY 

A(^QI VYRN V MLENYKNLV SLU YQLTKPDVILRL 
EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 
FKDKQSCDKMEGMARNDLWYLSLEEVWKCRD 
QLDKYQENPERHLRQVAFTQBCKVLTQERVSESG 
KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 
LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 
DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 
ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 
SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 
VTOQRTHTGDKLYTCNQCGKSFAfHSSRLIRHOR 
THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 
PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 
CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 
QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDLIK 
HQRIHVGEETYKCNQCGIIFSQNSPFTVHQIAHTG 
EQFLTCNQCGTALVNTSNLIGYOTN HTR FN A V 

AQQIVYRNVMLENYKNLVSLGYQLIKPDVILRL 
EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 
FKDKQSCDIKMEGMARNDLWYLSLEEVWKCRD 
QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 
KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 
LNGHQDSCASNSNECGQTFCQN1HLIOFARTHTG 
DKS YKCPDNDNSLTHGSSLGISKGIHR F.KTWnv 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted cod 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteint, D^Aspartic Acid, 
E=Glatamle Acid, ^Phenylalanine, 0=Ctycine, H=Hlstidine, 
Msolencine, K s Lysine, L^Leucine, M=Mcthionine, 
N=Asparagine, P*»ProIine, Q=GJutamJne, R^ArginJne, S=Serine, 
T^Threonine, V«VaJine, W=Tryptophan, Y^Tyrosine, 
X^Uoknown, *=Stop codon, /^possible nucleotide deletion, 
V=possib!e nucleotide insertion 










ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFA^HSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3768 


A 


185 


2258 


SUIKMSRKISKESKKVNISSSLESED1SLETTVPTD 

DISSSEEREGKVRTTRQLIERKELLHNIQLLKIELS 

QKTMMIDNLKVDYLTKIEELEEKLNDALHQKQL 

LTLRLDNQLAFQQKDASKYQELMKQEMETDLLR 

QKQLEETNLQLREKAGDVRRSLRDFELTEEQYDC 

LKAFPEDQLSIPEYVSVRFYELVNPLRKEICELQV 

KKNIIAEELSTNKNQLKQLTETTO 

QIRCQRLALELADTKQLIQQGDYRQENYDKVKS 

ERDALEQEVffiLRRKHEILEASHMIQTKERSELSK 

EVVTLEQTVTLLQKDKEYLNRQNMELSVRCAHE 

EDRLERLQAQLEESKKAREEMYEKYVASRDHY 

KTEYENKLHDELEQIRLKTNQEIDQLRNASREMY 

ERENRNLREARDNAVAEKERAVMAEKDALEKH 

DQLLDRYRE\LQ\LSTESKVTEFLHQSKLKSFESE 

RVQLLQEETARNLTQCQLECEKYQKKLEVLTKE 

FYSLQASSEKRJTELQAQNSEHQARLDIYEKLEK 

ELDEDMQTAEIENEDEAERVLFSYGYGANVPTT 

AKRRLKQSVHLARRVLQLEKQNSLI/LKRSGTSK 

GPSNTAFTRSLTEANSLLNQTQQPYRYLIESVRQ 

RDSKDDSLTESIAQL/ERKDVSNLNKEKSALLQTN 

GIKMAL\DL\DQLLNHP 


3769 


A 


3 


2297 


DAAEFRVVADAMKVIGFKPEEIQTVYKILAAILH 

LGNLKFVVDGDTPLIENGKWSIIAELLSTKTDM 

VEKALLYRTVATGRDIIDKQHTEQEASYGRDAF 

AKAIYERLFCWTVTRD^IIEVKNYDTTIHGKNTV 

IGVLDIYGFEBFDNNSFEQFCINYCNEKLQQLFIQL 

VLKQEQEEYQREGIPWKHIDYFNNQIIVDLVEQQ 

HKGIIAILDDACMNVGKVTDEMFLEALNSKLGK 

HAHFSSRKLCASDKILEFDRDFRIRHYAGDVVYS 

VIGFIDKNKDTLFQDFKRLMYNSSNPVLKNMWP 

EGKLSITEVTKRPLTAATLFBCNSMIALVDNLASK 

EPYYVRCIKPNDKKSPQIFDDERCRHQVEYLGLL 

ENVRVRRAGFAFRQTYEKFLHRYKMISEFTWPN 

rmLPSDKEAVKKLIERCGFQDDVAYGKTKlFIRT 

PRTLFTLEELRAQMLIRIVLFLQKVWRGTLARMR 

YKRTKAALTHRYYRRYKVKSYIHEVARRFHGVK 

TMRDYGKHVKWPSPPKVLRRFEEALQTIFNRWR 

ASQLKSIPASDLPQVRAKVAAVEMLKGQRADL 

GLQRAWEGNYLASKPDTPQTSGTFVPVANELKR 

KDKYMNVLFSCHVRKVNRFSKVEDRAIFVTDRH 

L* I AJVLUr 1 fkvj i iVV IVUS. 1 lrL» I NL 1 OLo V OKX/QL 

VWHTKDNKDLIVCLFSKQPTHESRIGELWGVLV 

NHFKSEKRHLQV\K\nWVQCSLHGKKCTVSVE 

TRLNQPQPDFTKNRSGFILSVPGN 


3770 


A 


3 


6276 


HKVAAPDWVPTLDTVRHEALLYTWLAEHKPL 
VLCGPPGSGKTMTLFSALRALPDMEWGLNFSS 
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SEQID 
NO: 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Ammo acid sequence (A-Alanine OCysteine, D^Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine J G^Glycine, H=Histidine 
I=Isoleudne, K«Lysine, LNLeucine, M^Methioniue, 
N^Asparaginc, P=Pro!ine, Q=Glutamine, R=Argiuine, S=Serine, 
T=Threonine, V^Valine, W-Tryptopfaan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nudeodde ddetion, 
^possible nucleotide insertion 



ATTPBLLLKl'FUHYCEYRR'l'PNGVVLAPVQLGK 

WLVLFCDEINLPDMDKYGTQRVISFIRQMVEHG 

GFYRTSDQTWVKLERIQFVGACNPPTDPGRKPLS 

HRFLRHVPWYVDYPGPASLTQIYGTFNRAMLR 

LIPSLRTYAEPLTAAMVEFYTMSQERFTQDTQPH 

YIYSPREMTRWVRGIFEALRPLETLPVEGLIRIWA 

HEALRLFQDRLVEDEERRWTDENIDTVALKHFP 

NIDREKAMSRPBLYSNWLSKDYIPVDQEELRDYV 

KARLKVFYEEELDWLVLFNEVLDHVLRIDRIFR 

QPQGHLLLIGVSGAGKTTLSRFVAWMNGLSVYO 

IKVHRKYTGEDFDEDLRTVLRRSGCKNEKIAFIM 

DESNVLDSGFLERMNTLLANGEVPGLFEGDEYA 

TLMTQCKEGAQKEGLMLDSHEELYKWFTSQVIR 

NLHWFTMNPSSEGLKDRAATSPALFNRCVLNW 

FGDWSTEALYQVGKEFTSKMDLEKPNYIVPDYM 

PWYDKLPQPPSHREAIVNSCVFVHQTLHQANA 

RLAKRGGRTMAITPRHYLDFINHYANLFHEKRSE 

LEEQQMHLNVGLRKIKETVDQVEELRRDLRIKS 

QELEVKNAAANDKLKKMVKDQQEAEKKKVMS 

QEIQEQLHKQQEVIADKQMSVKEDLDKVEPAVI 

EAQNAVKSIKKQHLVEVRSMANPPAAVKLALES 

ICLLLGESTTDWKQIRSIIMRENFIPTIVNFSAEEIS 

DAIREKMKKKYMSNPSYhTYErVNRASLACGPMV 

K WAIAQLNY ADMLKRVEPLRNELQKLEDD AKD 

NQQKANEVEQMIRDLEASIARYKEEYAVLISEAQ 

AIKADLAAVEAKVNRSTALLKSLSAERERWEKT 

SETFKNQMSTIAGDCLLSAAFIAYAGYFDQQMR 

QNLFTTWSHHLQQANIQFRTDIARTEYLSNADER 

LRWQASSLPADDLCTENAIMLKRFNRYPLIIDPS 

GQATEFIMNEYKDRKITRTSFLDDAFRKNLESAL 

RFGNPLLVQDVESYDPVLNPVLNREVRRTGGRV 

LITLGDQDIDLSPSFVIFLSTRDPTVEFPPDLCSRV 

TFVNFTVTRSSLQSQCLNEVLKAERPDVDEKRSD 

LLKLQGEFQLRLRQLEKSLLQALNEVKGR1LDDD 

TnTTLE^KREAAEVTRKVEETDIVMQEVETVS 

QQYLPLSTACSSIYFTMESLKQIHFLYQYSLQFFL 

DIYH^YENPNLKGVTDHTQRLSDTKDLFQVA 

FNRVARGMLHQDHITFAMLLARIKLKGTVGEPT 

YDAEFQHFLRGNEIVLSAGSTPRIQGLTVEQAEA 

WRLSCLPAFKDLIAKVQADEQFGIWLDSSSPEO 

TVPYLWSEETPATPIGQAIHRLLLIQAFRPDRLLA 

MAHMFVSTNLGESFMSIMEQPLDLTQIVGTEVKP 

NTPVLMCSVPGYDASGHVEDLAAEQNTQITSIAI 

GSAEGFNQADKAIOTAVKSGRWVMLKNVHLAP 

GWLMQLEKKLHSLQPHACFRLFLTMEINPKVPV 

NLLRAGRIFVFEPPPGVKANMLRTFSSIPVSRICK 

SPNERARLYFLLAWFHAIIQERLRYAPLGWSKKY 

EFGESDLRSACDTVDTWLDDTAKGRQNISPDKIP 

WSALKTLMAQSIYGGRVDNEFDQRLLNTFLERL 

FTTRSroSEFKLACKVIXjHKDIQMPIXjIRREEFV 

QWVELLPDTQTPSWLGLPIWAERVLLTTQGVD 

MISKMLKMQMLEDEDDLAYAETEKKTRTDSTS 

DGRPVAWMRTLHTTASNWLHLIPQTLSHLKRTVE 

NIKDPLFRFFE\REVKMGAKLLQ\DVRQDLADV\V 

QVCEGKKKQTNYUITLI^LV^GILP^SWSRV 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanioe OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=PhenylaJaoLnc, (^Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L=Leucine, M=Methioaine, 
N=Asparagine, P^Prolioe, Q=Glutamint, R»Argtnine, S=Serine, 
T=Threonine, V«Valine, W=Tryptophan, Y=Tyrosine, 
X=lf d known, *«=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










1 VFAO\M 1 V1Q WCj VF1^ARRJ\KQLQNISL\AAASG 

GAKELKNIHVCLGGLFVPEAYTTATRQYVAQAN 

SWSLEELCLEV1WTTSQGATLDACSFGVTGLKL 

QGATCNhn^JKLSLSNAISTALPLTQLRWVKQTNT 

EKKASVVTLPVYLNFITU^ 

SFYERGVAVLCTE 


3771 


A 


1 


2043 


LPLIJiAGFNRJU 7 MENSS 

QFKLRACNSVFTALDHCHEAIEITSDDHVIQYVN 

PAFERMMGYHKGELLGKELADLPKJSDKNRADL 

LDTmTCIKKGKEWQGVYYARRKSGDSIQQHVKI 

TPVIGQGGKIRl^SLKKLCCTTDNi^QIHKm 

DSGDNSQTEPHSFRYKNRRKESIDVKSISSRGSDA 

PSLQNRRYPSMAmSMTffiAPlTKVINIINAAQEN 

SPVTVAEALDRVLEILRTTELYSPQLGTKDEDPH 

TSDLVGGLMTDGLRRl^GNEYVFTKNVHQSHSH 

LAMPITINDVPPCISQLLDNEESWDFhnraiJEAITH 

KRPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQ 

VIEANYHSSN A YHNSTHAADVLHATAFFLGKER 

VKGSLDQLDEVAALIAATVHDVDHPGRTNSFL\C 

NAGSELAVLYNDTVAV\LESHHTALAFQ\LTVKDT 

KXCNIFIO^D/RGNHYRTLRQAimMVI^TEMTl^ 

FEHVNKFVWSINKPMAAEffi^ 

ENQILIXRMMIKCADVANPCRPLDLCIEWAGRIS 

EEYFAQTDEEKRQGLPVVMPVFDRNTCSIPKSQI 

SFIDYFITDIVIFDAWDAFAHLPAIJVIQI^DNYKH 

WKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGH 

CESQ 


3772 


A 


1013 


50 


TLVHADGFPSLHITETCLAYREKRIGIDLVHDTVE 

HELIKEAEUQGIMALLTRTLEEASEQKMNRSAK 

YNLEKDLKDI<^VALTmDICFSLl>M^SP>raiYSEN 

AVRIEPNSVSLEDWLDFSSThTVEKADKQRNNSL 

MLKALVDVRJLSQTANYLl^QCDV^HTAFKNGL 

KDTKDARDQLADHLAKWMEEIASQEKNITALEK 

AILDQEGPAKVAHTRLETRTHRPNVELCRDVAQ 

YRLIV1KEVQEITHNVARLKETLA\QAQAELKGLH 

RRQL ALQEEIQ VKENTIYIDE VLCMQMRKS IPLR 

DGEDHGVWAGGLRPDAVC 


3773 


A 


1 


955 


AAARESERQLRLRLCVLNEELGTERDYVGTLRFL 

QSAJFLHRIRQNVADSVEKGLTEENVKVLFSNIEDI 

LEVrlXDFLAALEYCLroEPQSQHELGNVFLKFK 

DKFCVYEEYCSNHEKALRLLVELNICPTVRAFLL 

SCMLLGGRKTTDIPLEGYLXLSPIQRICKYPLLLKE 

LAKRTPGKHPDHPAVQ\SALQAMKWCSNINETK 

RQMEKLEALEAAA/QSHIEGWEGSNLTDICTQLL 

LQGTLLKISAGWQERAF^FDNLLVYCKRKSRV 

TGSKKSTKRTKSINGSLYIF^GIUNTEVMEVEKV^ 

DGTGSPSPSLA 


3774 


A 


4254 


2061 


ELQGDFSVPDVPKSMAWCENSICVGFKRDYYLI 
RVDGKGSIKELFPTGKQLEPLVAPLADGKVAVG 

ODD! TVVT NFFOTPTOVr'AT "MWTnrPVAMPWno 

PYIUVLPRYVEIRTFEPRLLVQSIELQRPRFITSGG 

SNIIYVASNHFVWRLIPVPMATQIQQLLQDKQFE 

LALQIAEMKDDSDSEKQQQIIffllKNLYAFNLFC 

QKRFDESMQVFAKLGTDPTHVMGLYPDLLPTDY 

RKQLQYPNPLPVLSGAELEKAHLALIDYLTQKRS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


1 Predicted end 
I nucleotide 

location 
1 corresponding 
I to last amino 

acid residue of 

peptide 
I sequence 


fc=UIutamic Acid, F-Pbenylalanme, G-Glyeine, IMEstidine, 
I-Isoleucine, KHLysine, L=Leucint, MNMethionlne, 
N=Asparapne ^Proline, Q=Glotan.ine, R=Arginlne, S-Serine, 
T-Tbreonine, V=Valioe, W=Tryptopban, Y-Tyrorinel 
X=Unknown, *=«top codon,/=possible nucleotide deletion. 
\=possible nucleotide insertion 










QLviuu^USDHQSSTSPLMHGTPTKSKKKLLOn 

DTTLLKCYLHTNV ALVAPLLRLENNHCHIEESEH 

VLKKAHKYSELIILYEKKGLHEKALQVLVDOSK 

KANSPLKGHERTVQYLQHLGTENLHLIFSYSVW 

VLRDFPEDGLKIFTEDLPEVESLPRDRVLGFLIEN 

FKGLAIPYLEHIIHVWEETGSRFHNCLIQLYCEKV 

QGLMKEYLLSFPAGKTPVPAGEEEGELGEYROK 

LLMFLEISSYYDPGRLICDFPFDGLLEERALLLGR 

MGKHEQALFrYVHD-KDTRMAEEYCHKHYDRN 

KDGNKDVYLSLLRMYLSPPSIHCLGPIKLELLEPK 

ANLQAALQVLELHHSKLDTTKALNLLPANTOIN 

D1RIFLEKVLEENAQKKRFNQVLKNLLHAEFLRV\ 

QEERILHQQVKCIITEEKVCMVCKKKIGNSAFAR 
YPNG V WHYFCS\KE VNP ADT 


3775 
3776 


A 


1832 


839 


MSRARGALCRACLALAAALAALLLLPLPLPRAP 

APARTPAP APRAPPSRPAAPSLRPDD VFIAVKTTR 

KNHGPRLRLLLRTWMSRARQQTFIFTDGDDPELE 

LQGGDRVINTNCSAVRTRQALCCKMSVEYDKFI 

ESGRKWFCHVDDDNYVNARSLLHLLSSFSPSOD 

VYLGRPSLDHPIEATERVQGGRTVTTVKFWFAT 

GGAGFCLSRGLALKMSPWASLGSFMSTAEOVRL 

PDIX3WGY1VEGLLGARLLHSPLFHSHLENLORL 

PPDTLLQQVTLSHGGPENPQNWNVAGGFSLHO 

DPTRFKSIHCLLYPDTOWCPRQKOGAPTSIc 




A 


3 


"796 


PRAKLGTRAKNMAGQDAGCGRGGDDYSEDEGD 

SSVSRAAVEVFGKLKDLNCPFLEGLYrTEPKTIOE 

LLCSPSEYRLEILEWMCTRVWPSLQDRFSSLKGV 

PTEVKIQEMTKLGHELMLCAPDDQELLKGCACA 

QKQLHFMDQLLDTIRSLTIGCSSCSSLMEHFEDT 

REKNEALLGELFSSPHLQMLLNPECDPWPLDMO 

PLLNKQSDDWQWASASAKSEEEEKLAELAROLO 
ESAAKLHALRTE YFAQHEQG AAAG A AVTR A p 


3777 
3778 


A 


3 


413 


SEED VIEGKTA VIEKRRKKRSSAG VVED/IGGEVO 
NMLEGVGVDINKALLAKJOCRLEMYTKASLRTSN 
QKIEHVWKTQQDQRQKLNQEYSQQFLTLFQOW 
DLDMQKAEEQEEKILVGIMIRFIINQVSSRNGQPS 


3779 


A 


132 j 


788 


iiKLPPPPPHLAUGRAGARVPRSARLSRWWVOD~ 

WTHGPIVRPP AAARTMWVNPEEVLLANALWTTE 

RANPYFELQRRKGHAGDGGGGGGLAGLLVGTLD 

VVLDSSARVAPYRILYQTPDSLVYWTIACG\GSR 

KEITEHWEWLEQhfLLQTLSIFENENDITTFVRGKI 

QGIIAEYNKINDVKEDDDTEKFKEAIVKFHRLFG 

MPEEEKLVNYYSCSYWKG 


3780 1 i 


A 

\ 1 


2 

i 1: 


934 

: 

b35 | ; 


CKSCTLFPQNPNLPPPSTRERPPGCKTVFVGGLPE 

NATEEIIQEVFEQCGDITAIRKSKKNFCHIRFAEEF 

MVDKAIYLSGYRMRLGSSTDKKDSGRLHVDFA 

QARDDFYEWECKQRMRAREERHRRKLEEDRLR 

PPSPPAIMHYSEHEAALLAEKLKDDSKFSEAM\0 
VLLSWffiRGEVNlUl\SAN01^SlVrvo<5AM<imn?PT 

M^KATITCQEMEEAKENFK^ 

AVFNASTRQKAWDHraiCAQRKNIDIWAK\HSEE 

LRNAQSEQLMGIRl^EEMEMSDDl^CDSPTKKM 
RVDESALGAP ^ 








\AQAEREELAAURMPGGGPQGAPAAAGGGGVS~ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»AIanine OCystrine, D=«Aspartic Add, 
E=Glutamic Add, F^Pbenytalanlne, G=Glyclne, H=Histidine t 
Msolcudne, K=Lysine, LHLeudne, M«Methionine, 
N=Asparagine, P=Prolioe, Q=Clutamine, R-Arglnine, S^erlne, 
T-Tbreonine, V=Valine, W=*Tryptophan, Y=»Tyrosine, 
X=Un known, *=3top codon,/=possible nucleotide deletion, 
V-possible nucleotide insertion 










HRAGSRDCLPPAACFRRRRLARRPGYMRSSTGP 

GIGFLSPAVGTLFRPPGGVSGEESHHSESRARQC 

GLDSRGLLVRSPVSKSAAAPTVTSVRGTSAHFGI 

QLRGGTRLPDRLSWPCGPGSAGWQQEFAAMDS 

SETLDASWEAACSDGARRVRAAGSLPSAELSSNS 

CSPGCGPEVPPTPPGSHSAFTSSFSFIRLSLGSAGE 

RGEAEGCPPSREAESHCQSPQEMGAKAASLDGP 

HEDPRCLSQPFSLLATRVSADLAQAARNSSRPER 

DMHSLPDMDPGSSSSLDPSLAGCGGDGSSGSGD 

AHSWDTLLRKWEPVLRDCLLRNRRQMEVISLRL 

KLQKLQEDAVENDDYDKAETLQQRLEDLEQEKI 

SLHFQLPSRQPALSSFLGHLAAQVQAALRRGATQ 

QASGDDTHTPLRMEPRLLEPTAQDSLHVSITRRD 

WLLQEKQQLQKE1EALQARMFVLEAKDQQLRRE 

IEEQEQQLQWQGCDLTPLVGQLSLGQLQEVSKA 

LQDTLASAGQIPFHAEPPETIRSLQERIKSLNLSLK 

EITTKVCMSEKFCSTLRJCKVNDIETQLPALLEAK 

MHAISGNHFWTAKDLTEEIRSLTSDREGLEGLLS 

KLLVLSSRNVKKLGSVKEDYNRLRREVEHQETA 

YETSVKENTMKYMETLKNKLCSCKCPLLGKVW 

EADLEACRLLIQCLQLQEARGSLSVEDERQMDD 

LEGAAPPIPPRLHSEDKRKTPLKESYILSAELGEK 

CEDIGKKLLYLEDQLHTAIHSHDEDLIQSLRRELQ 

MVKETLQAMILQLQPAKEAGEREAAASCMTAG 

VHEAQA 


3781 


A 


3 


995 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGS\MG 

SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3782 


A 


1 


2649 


FRVPDSCPWLHSFTQLDPDLPRPESSTQEIGEELI 

NGVIYSISLRKVQLHHGGNKGQRWLGYENESAL 

NLYETCKVRTVKAGTLEKLVEHLVPAFQGSDLS 

YVTIFLCTYRAFTTTQQVLDLLFKRYGRCDALTA 

SSRYGCILPYSDEDGGPQDQLKNAISSILGTWLD 

QYSEDFCQPPDFPCLKQLVAYVQLNMPGSDLER 

RAHLLLAQLEHSEPIEAEPEGEEDWALSPVPALK 

PTPELELALTPARAPSPVPAPAPEPEPAPTPAPGSE 

LEVAPAPAPELQQAPEPAVGLESAPAPALELEPA 

PEQDPAPSQTLELEPAPAPVPSLQPSWPSPWAEN 

GLSEEKPHLLVFPPDLVAEQFTLMDAELFKKWP 

YHCLGSIWSQRDKKGKEHLAPTIRATVTQFNSV 

ANCVITTCLGNRSTKAPDRARVVEHWffiVAREC 

KJLLl^rooLYAlLbALQSNSlrlRLKKTWEDVS 

FRIFQKLSEIFSDENNYSLSRELL1KEGTSKFATLE 

MNPKRAQKRPKETGnQGTVPYLGTFLTDLVML 

DTAMKDYLYGRLINFEKRRKEFEVIAQIKLLQSA 

CNNY SIAPDEQFGA WFRA VERLSETES YNLSCEL 

EPPSESASNTLRTKKNTAIVKRWSDRQAPSTELS 
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SEQID 

NO: 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Ammo acid sequence <A=Aiamne C=Cysteine, O-Aspartic Acid 
E=G!utamic Add, ^Phenylalanine, G^GJycine, H=ffistidine, 
I=Isoleucine, K-Lysine, L=Leucine, M-Metnionioe, 
N-Asparagine, ^Proline, Q-Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /^possible nucleotide deletion, 
\~possible nucleotide insertion 



TSGSSHSKSCDQLRCGPYLSSGD1ADALSVHSAG 
SSSSDVEEINISFVPESPDGQEKKFWESASQSSPET 
SGISSASSSTSSSSASTTPVAATRTHKRSVSGLCNS 
SSALPLYNQQVGDCCIIRVSLDVDNGNMYKSILV 
TSQDKAPAVIRKAMDKHNLEEEEPEDYELLQILS 
DDRKLKIPENANVF^AMNSTANYDFVLKKRTrT 
KGVKVKHGASSTLPRMKQKGLKIAKGIF 



869 



RSGQGKVYGLIGRRRFQQMDVLEGLNLLITISGK 
RNKLRVYYLSWLRNKILHNDPEVEKKQGWTTV 
GDMEGCGHYRWKYERIKFLVIALKSSVEVYAW 
APKPYHKFMAFKSFADLPHRPLLVDLTVEEGQR 
LKVIYGSSAGFHAVDVDSGNSYDIYIPVHIQSQIT 
PHAIIFLPNTDGMEMLLCYEDEGVYVNTYGRIIK 
DWLQWGEMPTSVAYTCSNQIMGWGEKAIEIRS 
VETGHL1X5VFMHKRAQRLKFLCERNDKVFFASV 
RSGGSSQVYFMTLNRNCIMNW 



1213 



457 



LSPRQVDGLAGLQKGLSLSLL YQFLMNGIRLGTY 
GLAEAGGYLHTAEGTHSPARSAAAGAMAGVMG 
AYLGSPIYMVKTHLQAQAASEIAVGHQYKHQG 
MFQALTEIGQKHGLVGLWRGALGGLPRVIVGSS 
TQLCTFSSTKDLLSQWEIFPPQSWKLALVAAMM 
SGIAVVLAMAPFDVACTRLYNQPHRCTGQGP\LY 
RGELDALLQTARTEGIFGMYKGIGASYFRLGPHTI 
LSLFFWDQLRSLYYTDTK 



193 



813 



3786 A 



3785 



RRRGRHSLCGGKMLAYCVQDATVVDVEKRRNP" 

SKHYVYHNVTWSDSTSQTIYRRY\SKFroLQMOL 

LD\KFPI\ESGQKDPKQRIIPFLPGKILFRRSHIRDV 

AVKRLKPIDEYCRALVRLPPfflSQCDEVFRFFEAR 

PEDVNPPKEQGPSPPDAVLPYGVNKGKQELKAG 

PNWPGRTHHVVNCVTQKCLFVFHFjfCFSSSGNKE 
SKSL 



1632 



EFVUKAAS1TVVTRIAWRMADAGIRRVVPSDLY" 

PLVLGFLRDNQLSEVANKFAKATGATQQDANAS 

SLLDIYSFWLNRSAKVPERKLQANGPVAKKAKK 

KASSSDSEDSSEEEEEVQGPPAKKAAVPAKRVGL 

PPGKAAAKASESSSSEESSDDDDEEDQKKQPVQ 

KGVKPQAKAGQAPPKKAKSSDSDSDSSSEDEPP 

KNQKPKITP\VTVXAQTKAPPKPARA\APKIANGK 

AASSSSSSSSSSSSDDSEEEKAAATPKKTVPKKQV 

VAKAPVKAATTPTRKSSSSEDSSSDEEEEQKKPM 

KNKPGPYSSVPPPSAPPPKKSLGTQPPKKAVEKO 

QPVESSEDSSDESDSSSEEEKKPPTKAVVSKATTK 

PPPAKKAAESSSDSSDSDSSEDDEAPSKPAGTTK 

NSSNKPAVTTKSPAVKPAAAPKQPVGGGQKLLT 

RKADSSSSEEESSSSEEEKTKKMVATTKPKATAK 

AALSLPAKQAPQGSRDSSSDSDSSSSEEEEEKTSK 

SAVKKKPQKVAGGAAPSKPASAKKGKAESSNSS 

SSDDSSEEEEEKLKGKGSPRPQAPKANGTSALTA 

QNGKAAKNSEEEEEEKKKAAVWSKSGSLKKR 

KQNEAAKEAETPQAKKIKLQTPNTFPKRKKGEK 

RASSPFRRVREEEIEVDSRVADNSFDAKRGAAGD 

WGERANQVliCFIKGKSFRHEKTKKKRGSYRGG 

SISVQVNSIKFDSE 



5078 



IPEG/RAl^AEHTSSLVPSLHITI LGQEQAILSGAV ^ 
PASPSTGTADFPSILTFLQPTENHASPSPVPEMPTr , 
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SEQLD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D^Aspartic Acid, 
E^GIutamic Add, F= Phenylalanine, G==Gtycine, H=Histidine, 
I»IsoIeudne, K=Lysine, L=Leudnc, M=MctbionIne, 
N^Asparaginc, P=Proiine, Q=Ciatnmine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan f Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
\=possib!e nndeotidc insertion 










PAEGSDGSPPATRDLLLSSKVPNLLSTSWTFPRW 

KKDSVTAILGKNEEANVTIPLQAFPRKEVLSLHT 

VNGFVSDFSTGSVSSPITTAPRTNPLPSGPPLPSILS 

IQATQTVFPSLLAFSSTKPEVYAAAVDHSGLPAS 

APKQVRASPSSMDVYDSLTIGDMKKPATTDVFW 

SSLSAETGSLSTESnSGL(^QThTYT)LNGHTISTTS 

WETHLAPTAPPNGLTSAADAIKSQDFKDTAGHS 

VTAEGFSIQDLVLGTSIEQPVQQSDMTMVGSHID 

LWPTSNNNHSRDFQTAEVAYYSPTTRHSVSHPQ 

LQLPNQPAHPLLLTSPGPTSTGSLQEMLSDGTDT 

GSEISSDINSSPERNASTPFQNILGYHSAAESSISTS 

VFPRTSSRVLRASQHPKKWTADTVSSKVQPTAA 

AAVTLFLRKSSPPALSAALVAKGTSSSPLAVASG 

PAKSSSMTTLAKKVTNKAASGPKRTPGAVHTAF 

PFTPTYNfYARTGHTTSTHTA/IARKHGHCLWPVV 

YNLP/PP/GKPQAMHTGLPNPTNLEMPRASTPRPL 

TVTAALTSITASVKATRLPPLRAENTDAVLPAAS 

AAVVTTGKMASNLECQMSSKLLVKTVLFLTQRR 

VQISESLKFSIAKGLTQALRKAFHQNDVSAHVDI 

LEYSHNVTVGYYATKGKLVYLPAVVIEMLGVY 

GVSNVTADLKQHTPHLQSVAVLASPWNPQPAG 

YFQLKTVLQFVSQADNIQSCKFAQTMEQRLQKA 

FQDAERKVLNTKSNLT1QIVSTSNASQAVTLVYV 

VGNQSTFLNGTVASSLLSQLSAELVGFYLTYPPL 

TIAEPLEYPNLDISETTRDYWVITVLQGVDNSLV 

GLHNQSFARVMEQRLAQLFMMSQQQGRRFKRA 

TTLGSYTVQMVKMQRVPGPKDPAELTYYTLYN 

GKPLLGTAAAKILSTIDSQRMALTLHHVVLLQAD 

PWKNPPNNLWIIAAVLAPIAVVTVIIIIITAVLCR 

KNKNDFKPDTMINLPQRAKPVQGFDYAKQHLG 

QQGADEEVIPVTQETVVLPLPIRDAPQERDVAQD 

GSTEKTAKSTETRKSRSPSENGSV1SNESGKPSSGR 

RSPQNVMAQQKVTKEEARKRNVPASDEEEGAV 

LFDNSSKVAAEPFDTSSGSVQLIAIKPTALPMVPP 

TSDRSQESSAVLNGEVNKALKQKSDIEHYRNKL 

RLKAKRKGYYDFPAVETSKGLTERKKMYEKAP 

KEMEHVLDPDSELCAPFTESKNRQQMKNSVYRS 

RQSLNSPSPGETEMDLLVTOERPRRGIRNSGYDT 

EPEUEETNIDRVPEPRGYSRSRQVKGHSETSTLSS 

QPSIDEVRQQMHMLLEEAFSLASAGHAGQSRHQ 

EAYGSAQHLPYSEVVTSAPGTMTRPRAGVQWVP 

TYRPEMYQYSLPRPAYRFSQLPEMVMGSPPPPVP 

PRTGPVAVASLRRSTSDIGSKTRMAESTGPEPAQ 

LHDSASFTQMSRGPVSVTQLDQSALNYSGNTVP 

AWAffAANRPGFTGYFBPTPPSSYRNQAWMSYA 

GENELPSQWADSVPLPGYIEAYPRSRYPQSSPSRL 

PRQYSQPANLHPSLEQAPAPSTAASQQSLAENDP 

SDAPLTMSTAALVKAIREEVAKLAKKQTDMFEF 

QV 


J too 


A 




i Tin 

1 ID / 


MKuLY IDAJiMiCoDNVKJjKDAKJSFLQKAIDVV 

VMVSGEPLLAKPARIVAGHEPERTNELLQnGKC 

CLNKLSSDDAVRRVLAGEKGEVKGRASLTSRSQ 

ELDhHCNVREEESRVHKNTEDRGDAEIKERSTSRD 

RKQKEELKEDRMPREKDKDKEKAKENGGNRHR 

EGERERAKARARPDNERQKDRGNRERDRDSERK 
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SEQID 
NO: 



3789 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
seqnence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=Aianine OCysteine, IMAspartic Acid, 
E=Glutamic Add, Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLcucinc, M«MethJonine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W«Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 



4369 



KETEKK^EGGKEKERLRDKDKERDRDKGKDRDR 

RRVKNGEHSWDLDRENNREHDKPEKKSASSGE 

MSKKLSDGTFKDSKAETETEISTRASKSLTTKTS 

KRRSKNSVEGDSTSDAEGDAGPAGQDKSEVPET 

PEIPNELSSNIRRIPRPGSARPAPPRVKRQDSMEAL 

QMDRSGSGKTVSNVITESHNSDNEEDDQFWEA 

APQLSEMSE1EMVTAVELEEEEKHGGLVKKILET 

KKDYEKLQQSPKPGEKERSLFESAWKKEKDIVS 

KEIEKLRTSIQTLCKSALPLGKIMDYIQEDVDAM 

QNELQM\YHSENRQHAEALQQEQRTTDCAVEP\L 

KAELA\ELEQLIKD\Q\QDKICAVKANILKNEEKIO 
KMVYSINLTSRR 



MR r i LU 1 (JLATLAGLLLTAAGETFSGGCLFDEPYS 

TCGYSQSEGDDFhnJ^QVNTLTKPTSDPWMPSGS 

FMLVNASGRPEGQRAHLLLPQLKENDTHCIDFH 

YFVSSKSNSPPGLLNVYVKVNNGPLGNPIWNISG 

DPTRTWNRAELAISTFWPNFYQVIFEVITSGHOG 

YLAIDEVKVLGHPCTRTPHFLRIQNVEVNAGQFA 

TFQCSAIGRTVAGDRLWLQGIDVRDAPLKEIKVT 

SSRRFIASFrWVhnfTKRDAGKYRCMIXRTEGGVGI 

SNYAELWVKEPPVPIAPPQLASVGATYLWIQLN 

ANSINGDGPIVAREVEYCTASGSWNDRQPVDSTS 

YKIGHLDPDTEYEISVLLTRPGEGGTGSPGPALRT 

RTKCADPMRGPRKLEWEVjECSRQITIRWEPFGY 

NVTRCHSYNLTVHYCYQVGGQEQVREEVSWDT 

ENSHPQHTITNLSPYTNVSVKLILMNPEGRKESO 

ELIVQTDEDLPGAVPTESIQGSTFEEKIFLQWREP 

TQTYGVITLYEITYKAVSSFDPEIDLSNQSGRVSK 

LGNETHFLFFGLYPGTTYSFTIRASTAKGFGPPAT 

NQFTTKISAPSMPAYELETPLNQTDNTVTVMLKP 

AHSRGAPVSVYQIVVEEERPRRTKKTTEILKCYP 

VPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTIG 

DNKTYNGYWNTPLLPYKSYRIYFQAASRANGET 

KIDCVQVATKGAATPKPVPEPEKQTDHTVKIAG 

VIAGILLFVIIFLGVVLVMKKRKL\AKKRKETMSS 

TRQEIDLWIGELNGPRSYAEQGTKLATRAFSFMD 

THNLNGRSVSSPSSFIMKTNTLSTSVPNSYYPDE 

THTMASDTSSLVQSHTYKKREPADVPYQTGQLH 

PAIRVADLLQHITQMKCAEGYGFKEEYESFFEGQ 

SAPWDSAKKDENRMKNRYGNIIAYDHSRVRLOT 

IEGDTNSDYINGNYIDGYHRPNHYIATQGPMQET 

IYDFWRMVWHEOTASIIMVTNLVEVGRVKCCK 

YWPDDTEIYKDIKVTLIETELLAEYVIRTFAVEKR 

GVHEIREIRQFHFTGWPDHGVPYHATGLLGFVR 

QVKSKSPPSAGPLWHCSAGAGRTGCFIVIDIML 

DMAEREGVVDIYNCVRELRSRRVNMVQTEEQY 

VFIHDAILEACLCGDTSVPASQVRSLYYDMNKLD 

PQTNSSQIKEEFRTLNMVTPTLRVEDCSIALLPRN 

HEKNRCMD1LPPDRCLPFLITIDGESSNYINAALM 

DSYKQPSAFIVTQHPLPNTVKDFWRLVLDYHCTS 

VVMLNDVDPAQLCPQYWPENGVHRHGPIQVEF 

VSADLEEDnSRIFRJYNAARPQDGYRMVQQFQFL 

GWPMYRDTPVSKRSFLKLIRQVDKWQEEYNGG 

EGRTVVHCLNGGGRSGTFCAISIVCEMLRHORTV 

DVFHA VKTLRNNKPNMVDLLDQYKFCYFV A T P 
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seqid 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutnmic Add, F s Pheoyla!anine, G=Glydne, H=Histidine, 
I^lsoleudne, K=Lyslnc, L=Lendne, M=Methlonine, 
N=Asparagine, P^roline, Q=Glutamlnc, R^Arginine, S^Serinc, 
T^Threonine, V=*Valine, W=Tryptophan, Y«Tyroslne, 
X^Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possibIe nudeotide insertion 










YLNSG 


3790 


A 


261 


485 


EEQTPLHIASRLGKTEIVQLLLQHMAHPDAATTN 
GYTPLHISAREGQNADVUSVLLGRQGAAHSFRLT 
KVRRMTS 


3791 


A 


1 


5874 


LPPVTMSGKYIMEEHDSYSDQVWSIDELPSKQG I 

YYLQGbTVLRCVAEVGSFEHNLTTDLLNHLVFVQ 

KVFMKEVNEVIQKVSGGEQPEPLWNEHDGTADG 

DKPKILLYSLNLQFKGIQVTATTPSMRAVRFETG 

LEELELSNRLQTKASPGSSSYLKLFGKCQVDLNL 

ALGQIVKHQVYEEAGSDFHQVAYFKTRIGLRNA 

LREEISGSSDREAVLITLNRPIVYAQPVAFDRAVL 

FWLNYK\AAYDNWNEQRMALHKDIHMATKEVV 

DMLPGIQQTSAQAFGTPFLQLTVNDLGICLPITNT 

AQSNHTGDLDTGSALVLTIESTLITACSSESLVSK 

GHFKNFCIRFADGFETSWDDWKPEIHGDLVMNA 

CWPDGTYEVCSRTTGQAAAESSSAGTWTLNVL 

WKMCGIDVHMDPNIGKRLNALGNTLTTLTGEED 

IDDIADLNSVNIADLSDEDEVDTMSPTIHTEATDY 

RRQAASASQPGELRGRJOMKRIVDIRELNEQAKV 

IDDLKKLGASEGTINQEIQRYQQLESVAVNDIRR 

DVRKKLRRSSMRAASLKDKWGLSYKPSYSRSKS 

ISASGRPPLKRMERASSRVGETEELPEIRVDAASP 

GPRVTFNIQDTFPEETELDLLSVTIEGPSHYSSNSE 

GSCSVFSSPKTPGGFSPGIPFQTEEGRRDDSLSSTS 

EDSEKDEKDEDHERERFYIYRKPSHTSRKKATGF 

AAVHQLFTERWPTTPVNRSLSGTATERNIDFELD 

IRVEIDSGKCVLHPTTLLQEHDDISLRRSYDRSSR 

SLDQDSPSB1KKKFQTNYASTTHLMTGKKVPSSL 

QTKPSDLETTVFYIPGVDVKLHYNSKTLKTESPN 

ASRGSSLPRTLSKESKLYGMKDSATSPPSPPLPST 

VQSKTNTLLPPQPPPIPAAKGKGSGGVKTAKLYA 

WVALQSLPEEMVISPCLLDFLEKALETBPITPVER 

hTYTAVSSQDEDMGHFEIPDPMEES\TTSLVS\SSTS 

AYSSFPVDVVVYVRVQPSQIKFSCLPVSRVECML 

KLPSLDLVFSSNRGELETLGTTYPAETLSPGGNA 

TQSGTKTSASKTGIPGSSGLGSPLGRSRHSSSQSD 

LTSSSSSSSGLSFTACMSDFSLYVFHPYGAGKQIT 

AVSGLTPGSGGLGNVDEEPTSVTGRKDSLSINLE 

FVKVSLSRJRRSGGASFFESQSVSKSASKMDTTLI 

NISAVCDIGSASFKYDMRRLSEILAFPRAWYRRSI 

ARRLFLGDQTINLPTSGPGTPDSIEGVSQHLSPESS 

RJCAYCKTWEQPSQSASFTHMPQSP>TVFNEHMTN 

STMSPGTVGQSLKSPASIRSRSVSDSSVPRRDSLS 

KTSTPFNKSNKAASQQGTPWETLVVFAINLKQL 

KVQMNMSNVMGNTTWTTSGLKSQGRLSVGSNR 

DREISMSVGLGRSQLDSKGGWGGTTOVNALEM 

VAJfflSEHPNQQPSHKlQITMGSTEARVDYMGSSIL 

MGIFSNADLKLQDEWKVNLYNTLDSSITDKSEIF 

VHGDLKWDIFQVMISRSTTPDLIKIGMKLQEFFT 

QQFDTSKRAl^TWGPVPYLPPKTMTSNLEKSSQE 

QLLDAAHHRHWPGVLKVVSGCfflSLFQIPLPEDG 

MQFGGSMSLHGNHMTLACFHGPNFRSKSWALF 

HLEEPN1AFWTEAQKIWEDGSSDHSTYTVQTLDF 

HLGH>TIMVTKPCGALESPMATITKITRRRHENP^ 

HGVASVK£WFNYVTATRNEELNLLR>IVDANNT 
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1 SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleoli rf p 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«AJaoine OCysteinc, D=Aspartic Add, 1 
b=t,lutamic Acid, F=Phenylalamne, G=Glycine t H=Hlstidlnt 
I=Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparaglne ( P=Prollne, Q=Glutamine, R=Arginlne, S-Serine, 
Threonine, V=VaIiae, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codoo, possible nucleotide deletion 
\=possible nucleotide insertion 










ENSTTVKNSSLLSGFRGGSSYNHETETIFALPRM H 

QLDFKSIHVQEPQEPSLQDASLKPKVECSWTEF i 

TDHICVTMDAELIMFLHDLVSAYLKEKEKAIFPP 

RILSTRPGQKSPIIIHDDNSSDKDREDSITYTTVDW 

W^FMChrrWHLEPTLRLISWTGRKIDPVGVDYDLQ 

KLGFHHARTTBPKWLQRGVMDPLDKVLSVLIKK 

LGTALQDEKEKKGKDKEEH 


3792 


A 


1 


364 


QNGSTPLHHAASKNRHEIALMLLEGGANPDGKD - 1 
HYEATAKHQATAKGNFKMIHELLYYKASTIIQDT 
EGNTPPHLVCDVRVEEAKLLVSQGA/SIYIENKEE 
KDP/LQVAKGALGLVLKRMVEG j 


3793 


A 


2 


340 


DIVPNPKMAPLGDEAPTLEKVLTPELSEEEVSTR 

DDIQFHHFSSEEALQKVKYFVAKEDPSSQEEAHT 

PEAPPPQPPSSERCLGEMKCTLVRGDSSPROAEL ! 
KSGPASRPAL 


3794 


A 


421 


158 


SYWVGEDTlTKFFEVILIDPJhHKAIRRNPDTQWI H 

SKAVYKHREMCGLTSTGRKSHGLEKDRMFPHAI 

GGSCRAA*RRRKTLQFPCYH 


J 3795 


A 


24 


592 


GGMDSRVSUTTSNGETKPV YP VMEKKEEDGTLE 
RGHWNNKMEFVLSVAGEIIGLGNVWRFPYLCYK 
NGGGAFFIPYLVFLFTCGIPVFLLETALGQYTSQG 
GVTAWRKICPIFEGIGYASQMIVILLNVYYnVLA 

WALFYLFSSFTIDLPWGGCYHEWNTEHCMEFOK 
TNGSLNGTSENATS P VIEFW 


3796 


A 


3 


592 


kpastystsqpsmapllpirtlpliullallspgaH 

adfnisslsgllspaltesllvalppchltggnat 

lmvrrandskvvtssfvvppcrgrrelvswds 

gagftvtrlsayqvtnlvpgtkfyisylvkkgt 

atessreipmftlprrnmesiglgmartggmwi 

TVLLSVAMFLLVLGFI1ALALGSRK 


3797 


A 


1 


1556 


ATRLLRGSGS WGCSRLRFGPPA YRRFSSGGA YPN| 

IPLSSPLPGVPKPVFATVDGQEKFETKVTTLDNGL 

RVASQNKFGQFCTVGILINSGSRYEAKYLSGIAH 

FLEKLAFSSTARFDSKDEILLTLEKHGGICDCOTS 

RDTTMYAVSADSKGLDTWALLADWLQPRLT 

DEEVEMTRMAVQFELEDLNLRPDPEPLLTEMIHE 

AAYRENTVGLHRFCPTENVAKINREVLHSYLRN 

YYTPDRMVLAGVGVEHEHLVDCARKYLLGVQP 

AWGSAEAVDIDRSVAQYTGGIAKLERDMSNVSL 

GPTPIPELTHIMVGLESCSFLEEDFIPFAVLNMMM 

GGGGSFSAGGPGKGMFSRLYLNVLNRHHWMYN 

ATSYHHSYEDTGLLCIHASADPRQVREMVEIITK 

EFILMGGTVDTVELERAKTQLTSMLMMNLESRP 

VIFEDVGRQVLATRSRKLPHELCTLIRNVKPEDV 

KRVASKMLRGKPAVAALGDLTDLPTYEHIQTAL 
SSKDGRLPRTYRLFR 


3798 
f3799 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 1 
QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 
LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGOV 
j^/ydxvj' ivLft. x rtj^ri^isjsibyiJ YTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 
LFMLSIXLVPTFAVSCLLLGLDLRSGLLNLLSIV 
MIL VDTVGFMAL WGIS YNA VSLINL VS 




A 


73 


759 


KRLVEAGWRlFDGIVGEGGAQSRSCWPWGVTAi 
QTPAJFSADSLNCLKNCMSITMGSVRPSVEOFHKY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A«Alanine OfCysteine, D=Aspartic Add, 
SXJiutamlc Add, F=Pbenylalanine, G=€lyclnc, H=Histidine, 
I»Isoleaeine, KNLysine, L=Leudne, M^Methioniae, 
N=Asparagine, P^ProIine, Q=GIotamIne, R a Arginine, S 3 SeriDe, 
T=Threoninc, V«VaIlne, W-Tryptopban, Y=Ttyrosine, 
X=Unknown, *«=Stop codon,/=possible nudeotide deletion, 
\=possible nudeotide insertion 










LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANTT 

ADLRKWGTDPAraVFPYTTIKVFYEQYLTILPEG 

LFMI^LCXVPTFAVSCLLLGLDLRSGLLNLLSIV 

M1LVDTVGFMALWGISYNAVSLINLVS 


3800 


A 


250 


1032 


GIFRSLRVLFPLFSVGRPQFARSLSAAPQLSDTAD 

TMGFGDLKSPAGLQVLNDYLADKSYIEGYVPSQ 

ADVAVFEAVSSPPPADLCHALRWYNHIKSYEKE 

KASLPGVKKALGKYGPADVEDTTGSGATDSKD 

DDDIDLFGSDDEEESEEAKRLREERLAQYESKKA 

KKPALVAKSSILLDVKPWDDETDMAKLEECVRS 

IQADGLVWGSSKLVPVGYGIKKLQIQCVVEDDK 

VGTDMLEEQITAFEDYVQSMDVAAFNKI 


3801 


A 


155 


656 


SREMELVTFRDVAEBFSPEEWKCLDPAQQNLYR 

DVMLENYRNLVSLGFVISNPDLVTCLEQIKEPCN 

LKMETAAKPPAICSPFSQDLSPVQGIEDSFHKLIL 

KRYEKCGHENLQLRKGCKRVNECKVQKGVNNG 

VYQCXSTTQSKJFQCbTTCVRWSTSSHSNKHK 


3802 


A 


1 


1428 


VTVSPETHMDLTKGCVTFEDIA1YFSQDEWGLLD" 

EAQRLLYLEVMLENFALVASLGCGHGTEDEETP 

SDQNVSVGVSQSKAGSSTQKTQSCEMCVPVLKD 

ILHLADLPGQKPYLVGECTNHHQHQKHHSAKKS 

LKRDMDRASYVKCCLFCMSLKPFRKWEVGKDL 

PAMLRLLRSLVFPGGKKPGTITECGEDIRSQKSH 

YKSGECGKASRHKHTPVYHPRVYTGKKLYECSK 

CGKAFRGKYSLVQHQRVHTGERPWECNECGKF 

FSQTSHLNDHRRIHTGERPYECSECGKLFRQNSS 

LVDHQKIHTGARPYECSQCGKSFSQKATLVKHQ 

RVHTGERPYKCGECGNSFSQSAILNQHRRIHTGA 

KPYECGQCGKSFSQKATLIKHQRVHTGERPYKC 

GDCGKSFSQSSIL1QHRRIHTGARPYECGQCGKSF 

SQKSGLIQHQVVHTGERPYECNKCGNSFSQCSSL 

EHHQKCHNT 


3803 


A 


193 


617 


LFPFLGSESBCNGEADSSDKEMKHGQKSPTGKQTS 

QHLKRLKKSGLGHLKWTKAEDIDEETPGSILVNT 

NLRALINKHTFASLPQHFQQYLLLLLPEVDRQMG 

SDGBLRLSTSALNNEFFAYAAQGWKQRLAEGKF 

VFSIIM 


3804 


A 


197 


479 


SSSRASPPEHPSSQAHCGPLVLSHACPEVTNKWS 
TGSSSSPNSSWVSSPLQPEGLSGSSRMKGGSATKI 
LLETLLLAAHMTADQGIASSQRCLL 


3805 


A i 


1 


385 


QSADTI^GDIhnT^VSGLFSAVTLQDTVSDRLAS 
EELPSTAVPTPATTPAPAPAPAPATAPALVSAAT 
KERTESEVPPRPASPKVTRSPPETAAPVEDMARR 
SELAVGGEEGTEGGRGEGTGSPMSSY 


3806 


A 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNLLQ 

PQAPGHDMTSIPFPGDRLLQVDGVILCGLTHKQA 

VQCLKGPGQVARLVLERRVPRSTQQCPSANDSM 

GDERTAVSLVTALPGRPSSCVSVTDGPKF*SSN* 

KRIANGLGFSFVQMEKESCSHLKSDLVRJ3CRLFP 

GHPAEENGAIAAGDHLGREWEGPRKASSSRCRG 

SWAMQLSVQAGPSFASYYPAAVEVLHLLRGAPQ 

EVTLLLCRPPPGALPELEQEWQTPELSADKEFTR 

ATCTDSCTSPILGSRGQLGGTVPPQMQGKAWGL 

RPESSQKAIREGTMGAKTERDLGPVP 
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SEQ ID 

NO: 


Method 


Predicted 

hlMTrnnina 
u eg ill mug 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D^Aspartic Add, 
E~Glutamic Add, F=Phenylalanine, G=Glycine, ENHistidine, 
I=Isoleudne, K=Lysine, LHLeudne, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R-Arginine, S-Serine, 
^Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X-Unknown, *«Stop codon, /^possible nudeotide ddetion, 
V=possible nucleotide insertion 


3807 


A 


656 


1238 


RCPSLLPPSWPLPTLQTLTRTPGNKAIAGGAGLW 

AVLWGSERTPPYR*GN*NQRGAVPCLRPHRLRP 

QDKFLVLASDGLWDMLSNEDVVRLWGHLAEA 

DWHKTDLAQRPANLGLMQSLLLQRKASGLHEA 

DQNAATRLIRHAIGNNEYGEMEAERLAAMLTLP 

EDLARMYRDDITVTWYFNSESIGAYYKGG 


3808 


A 


"~26 


2195 


SQYSESVAGRQASPERLLGSYHAMASTVEGGDT 

ALLPEFPRGPLDAYRARASFSWKELALFTEGEG 

MLRFKKTIFSALENDPLFARSPGADLSLEKYREL 

NFLRCKRIFEYDFLSVEDMFKSPLKVPALIQCLG 

MYDSSLAAKYLLHSLVFGSAVYSSGSERHLTYIO 

KIFRMEIFGCFALTELSHGSNTKAIRTTAHYDPAT 

EEFIIHSPDFEAAKFWVGNMGKTATHAWFAKL 

CVPGDQCHGLHPFIVQIRDPKTLLPMPGVMVGDI 

GKKLGQNGLDNGFAMFHKVRVPRQSLLNRMGD 

VTPEGTYVSPFKDVRQRFGASLGSLSSGRVSIVSL 

AILNLKLAVAIALRFSATRRQFGPTEEEEIPVLEY 

PMQQWRLLPYLAAVYALDHFSKSLFLDLVELOR 

GLASGDRSARQAELGREIHALASASKPLASWTT 

QQGIQECREACGGHGYLAMNRLGVLRDDNDPN 

CTYEGDNNILLQQTSNYLLGLLAHQVHDGACFR 
SPLKSVDFLDAYPGTLnnK'FFVQQv a rvr«T hoai/a 

LAAYKWLVCYLLRETYQKLNQEKRSGSSDFEAR 

NKCQVSHGRPLALAFVELTWQRFHEHVHQPSV 

PPSLRAVLGRLSALYALWStSRHAALLYRGGYF 

SGEQAGEVLESAVLALCSQLKDDAVALVDV1AP 

PDFVLDSPIGRADGELYKNLWGAVLQESKVLER 

ASWWPEFSVNKPVIGSLKSKL 


3809 


A 


117 


830 


CFGIMERVGC ILTTTYAHPRPrp-rNFLPAISTMAS ~ 
SYRDRFPHSNLTHSLSLPWRPSTYYK V A <tmqd«v 

APYCTRSQRVSENTMLPFVSNRTTFFTRYTPDDW 

YRSNLTNYQESNTSRHNSEKLRVDTSRLIQDKYO 

QTRKTQADTTQNLGERVNDIGFWKSEIIHELDEM 

IGETNALTD VKKRLERALMETE APLQ V ARECLF 

HREKJmGIDLVHDEVEAQLLTVNVGEMHQSQA 
A 


3810 


A 


3 


518 


VIQELEGGSG ADLGEHSCRPASQPRFPRP AE ARS " 
HP ATRRPASGPAMGKTNSKLAPEVLEDLVQNTE 
FSEQELKQWYKGFLKDCPSGILNLEEFQQLYIKF 
FPYGDASKFAQHAFRTFDKNfGDGTIDFREFICAL 
SVTSRGSFEQKLNWAFEMYDLDGDGRITRLEML 


3811 


A 


81 


1147 


GCGYGCSGAGGAAIGEPMAKWGEGDPRWIVEE '" 

RADATNVNNWHWTERDASNWSTDKLKTLFLAV 

QVQNEEGKCEVTEVSKLDGEASINNRKGKLIFFY 

EWSVKLNWTGTSKSGVQYKGHVEIPNLSDENSV 
DEVEISVSLAKDEPDTNLVALMKFPOVlfi I dp a 

MGI YISTLKTEFTQGMILPTMNGES VDPVGQPAL 

KTEERKAKPAPSKTQARPVGVKIPTCKITLKETFL 

TSPEELYRVFTTQELVQAFTHAPATLEADRGGKF 

HMVDGNVSGEFTDLVPEKHTVMKWRFKSWPEG 

HFATITLTFIDKNGETELCMEGRGIPAPEEERTRO 
GWQRYYFEGIKQTFGYGARLF 


3812 


A ~" 


20 


558 

] 


PCGTAASTHAVDRRAKCRQQQQQQQNGGONKV 
RPAJCKKTSPAREVSSESGTSGQFTPPSSTSVPTIAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

UUUCullUC 

location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-Alnnine OCysteinc, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, 0=GIycine, H=Bfistidinc, 
I-Iso!encine, K=Lysine, L^Leucine, M=Methioninc, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine t S^Scrinc, 
T^Threonine, V«Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /^possible nucleotide deletion, 

\ = rwv!£ihlp niirlenfiffo in^rtfnn 










SSAPVSIWSPASISPLSDPLSTSSSCMQRSYPMTYT 
QASGYSQGYAGSTSYFGGMDCGSYLTPMHHQL 
PGPGATLSPMGTNAVTSHLNQSPASLSTQGYGAS 
KLWGFNFNH 


3813 


A 


1 


1016 


CTEPPRRSTRTPAALASLRPYTDYVVVSDQILQES 

EDFFIT^IESHEGKPLKLMVYNSKSDSCREVTVTP 

NAAWGGEGSLGCGIGYGYLHRIPTQPPSYHKKPR 

GTPPPSALPLGAPPPDALPPGPIPEDSPSLETXJSRQ 

SDYMEALLQAPGSSMEDPLPGPGSPSHSAPDPDG 

LPHFMETPLQPPPPVQRVMDPGFLDVSGISLLDN 

SNASVWPSLPSSTELTTTAVSTSGPEDICSSSSSHE 

RGGEATWSGSEFEVSFLDSPGAQAQADHLPQLT 

LPDSLTSAASPEDGLSAELLEAQAEEEPASTEGLD 

TGTEAEGLDSQAQISTTE*HPGL*QGP 


3814 


A 


2 


884 


VFWQVRNAGSSPLSAACPLFRTPAPQPCGSWGR 

CCIPHASTGCRPMAERGELDLTGAKQNTGVWLV 

KVPKYLSQQWAKASGRGEVGKLRIAKTQGRTE 

VSFTLNEDLANIHDIGGKPASVSAPREHPFVLQSV 

GGQTLTVFTESSSDKLSLEGIWQRAECRPAASE 

NYMRLKRLQIEESSKPVRLSQQLDKVVTTNYKP 

VANHQYNIEYERKKKEDGKRARADKQHVLDML 

FSAFEKHQYYNLKDLVDITKQPWYLKEILKEIG 

VQNVKGIHKNTWELKPEYRHYQGEEKSD 


3815 


A 


17 


411 


NIGDWEDIGKSPERIIQYYGPATWAQDGSRGYCT 
PIYMLNHURLQAVLEnMNERANALDLLAQQTTK 
MRNANYQNRLALDYLLAHEGGV*GKFSLTNCC 
LEIDDNGKAIMEITARMRKLAHIPVQTWER 


3816 


A 


3 


1172 


SHWQRRDRRCVRNMAERGRKRPCGPGEHGQRI 

EWRKWKQQKXEEKKKWKDLKLMKKLERQRAQ 

EEQAKRLEEEEAAAEKEDRGRPYTLSVALPGSIL 

DNAQSPELRTYLAGQIARACAIFCVDEIWFDEE 

GQDAKTVEGEFTGVGKKGQACVQLARILQYLEC 

PQYLRKAFFPKHQDLQFAGLLNPLDSPHHMRQD 

EESEFTIEGVVVDRPTRPGHGSFVNCGMKKEVKI 

DKNLEPGLRVTVRLNQQQHPDCKTYHGKWSS 

QDPRTKAGLYWGYTVRLASCLSAVFAEAPFQDG 

YDLTIGTSERGSDVASAQIJNFRHALVVFGGLQG 

LEAGADADPNLEVAEPSVLFDLYVNTCPGQGSR 

T1RTEEAILISLAALQPGLIQAGARHT 


3817 


A 


246 


1197 


FLSAGMSNFTHYAYLLMIESLMLGKVPPHVPSH 

HFIFHDDGSARQKGESDYKVIIQQWFSKSGPWTT 

SSNVTWGLLELQQSISESAVLTIPPGDSGAGSNLI 

TMFLRNRKETDLCSGRSKVNRGWNSGRCKQRG 

KTEQPGEPLEHVYVTEKHAVALESRHQKGELQC 

LIKMCIPLSKPLQMFFSPPHWEAWLQRVQQLAK 

NTR YFRQRLQEMGFII YGNENAS VVPLLL YMPG 

KVAAFARHMLEKKIGWWGFPATPLAEARARF 

CVSAAHTREMLDTVLEALDEMGDLLQLKYSRH 

KKSARPELYDETSFELED 


jo 18 


A 

A 


215 


789 


NPQSSSSEGSSEIFQVNGHNRLLVQRSEVTQAPG | 

QYTVDVEGHGCTFIQATLKYNVLLPKKASGFSLS 

LEIVKNYSSTATOLTVTLKYTGIRNKSSMVVIDV 

KMl^GrTPTMSSIEELENKGQVMKTEVKNDHVL 

FYLENWGRADSFTFSVEQSNLVFNIQPAPGMVY 

DYYEKEEYALAFYHINSSSVSE 
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SEQ ID 

NO: 



3819 



3820 



3821 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 



sequence 



1 



1483 



2216 



487 



3822 



2216 



487 



2502 



1540 



Amino acid sequence <A=Alanine C=Cystelne, D-Aspartic Acid," 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, D-Leucine, M=Methionine, 
N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S-Serine, 
T^Threonine, V=Valine, W=^ryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /-possible nucleotide deletion 
\-possible nucleotide insertion 



RIPlJSll5>KUVgGLPRDTASLSl"H>SESPRAQATSR 

LSTASCPTPKVQSRCSSKENILRASHSAVDITKVA 

RRHRMSPFPLTSMDKAFITVLEMTPVLGTEIINYR 

DGMGRVLAQDVYAKDNLPPFPASVKDGYAVRA 

ADGPGDRFIIGESQAGEQPTQTVMPGQVMRVTT 

GAPIPCGADAVVQVEDTELIRESDDGTEELEVRIL 

VQARPGQDCRPIGHDIKRGECVLAKGTHMGPSEI 

GLLATVGVTEVEVNKFPVVAVMSTGNELLNPED 

DLLPGKIRDSNRSTLLATIQEHGYPTINLGIVGDN 

PDDLLNALNEGISRADVnTSGGVSMGEKDYLKO 

VLDIDLHAQIHFGRVFMKPGLPTT7ATLDIDGVR 

KIIFALPGNPVSAVVTCNLFVVPALRKMQGILDP 

RPTIIKARLSCDVKLDPRPEYHRCILTWHHQEPLP 

WAQSTGNQMSSRLMSMRSANGLLMLPPKTEOY 
VELHKGEWDVMVIGRL 



PQEP ALKSEFSQVASNTIPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAHIFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGWYL 

QRA VLEP RDFALD VEMKLWRQGS VTTFLAKMHI 

FFTTFAL 



PQEPALKSEFSQVASNHPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFrK3YAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDmECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIY GS YQC YCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAHIFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGWYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 
FFTTFAL 



MAAA 1 RGCRP WGSLLGLLGLVSA AAAAWDLAS" 
LRCTLGAFCECDFRPDLPGLECDLAQHLAGQHL 
AKALVVKALKAFVRDPAPTKPLVLSLHGWTGTG 
KSYVSSLLAHYLFQGGLRSPRVHHFSPVLHFPHP 
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SEQ1D 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCystdne, D=Aspartic Add, 
E=Glutamlc Add, ^Phenylalanine, C=Glydne, H=ffistidine, 
I^Isoleudoe, K-Lysine, D*Leudne, M«Methionine, 
N=Asparagine, rVProline, Q=GI a taming R°Argimne, S^Scrine, 
^Threonine, V»Valine, W»Tryptophan, Y»Tyrosine, 
X^Unknown, *=Stop codon, /^possible nudeotide deletion, 
V=possib!e nucleotide insertion 










SH1ERYKKDLKSWVQGNLTACGRSLFLFDEMDK 

MPPGLMEVLRPFLGSSWVVYGTNYRKAIFIFISN 

TGGEQINQVALEAWRSRRDREEILLQELEPVISR 

AVLDNPHHGFSNSGIMEERLLDAVVPFLPLQRHH 

VRHCVLNELAQLGLEPRDEVVQAVLDSTTFFPE 

DEQLFSSNGCKTVASRIAFFL 


3823 


A 


1 


3174 


YGCEKllliGRlPLKNIYRLFSADRKRVBTALEAC 

SLPSSRNDSIPQEDrTPEVYRVFLNNLCPRPEIDNl 

FSEFGAKSKPYLTVDQMMDFINLKQRDPRLNEIL 

YPPLKQEQVQVL1EKYEPNNSLARKGQISVDGFM 

RYLSGEENGVVSPEKLDLNEDMSQPLSHYFINSS 

HNTYLTAGQLAGNSSVEN1YRQVLLSGCRCVELD 

CWKGRTAEEEPVITHGFTMTTEISFKEVffiAIAEC 

AFKTSPFPILLSFENHVDSPKQQAKMAEYCRLIFG 

DALLMEPLEKYPLESGVPLPSPMDLMYKILVKN 

KKKSHKSSEGSGKKKLSEQASNTYSDSSSMFEPS 

SPGAGEADTESDDDDDDDDCKKSSMDEGTAGSE 

AMATEEMSNLVNY1QPVKFESFEISKKRNKSFEM 

SSFVETKGLEQLTKSPVEFVEYNKMQLSRIYPKG 

TRVDSSNYMPQLFWNAGCQMVALNFQTMDLA 

MQINMGMYEYNGKSGYRLKPEFMRRPDKHFDP 

FTEGIVDGIVANTLSVKIISGQFLSDKKVGTYVEV 

DMFGLPVDTRRKAFKTKTSQGNAVNPVWEEEPI 

VFKKWLPTLACLRIAVYEEGGKFIGHRILPVQAI 

RPGYHYICLRNERNQPLTLPAVFVYIEVKDYVPD 

TYADVffiALSNPIRYVKLMEQRAKQLAALTLEDE 

EEVKKEADPGETPSEAPSEARTTPAENGVNHTTT 

LTPKPPSQALHSQPAPGSVKAPAKTEDLIQSVLTE 

VEAQTffiELKQQKSFN^LQKKHYKEMKDLVKR 

HHKKTTDLIKEHTTKYhrEIQNDYLRRRAALEKS 

AKKDSKKKSEPSSPDHGSSTIEQDLAALDAEMTQ 

KLIDLKDKQQQQLLNLRQEQYYSEKYQKREHDC 

LLIQKLTDVAEECQNNQLKKLKEICEKEKKELKK 

KMDKKRQEKITEAKSKDKSQMEEEKTEMIRSYI 

QEWQYIKRLEEAQSKRQEKLVEKHKEIRQQILD 

EKPKLQVELEQEYQDKFKRLPLEILEFVQEAMKG 

KISEDSNHGSAPLSLSSDPGKVNHKTPSSEELGGD 

EPGKEFDTPL 


3824 


A 


1 


426 


ILHWFVHRWSGRNNREKIGVHVGFEEILNMEPY ! 

CCRETLKSLRPECFIYDLSAWMHHGKGFGSGH 

YTAYCYNSEGGFWVHCNDSKLSMCTMDEVCKA 

QAYILFYTQRVTENGHSKLLPPELLLGSQHPNED 

ADTSSNEILS 


3825 


A 


3 


364 


GIRAKFPNKEPVVVERYPRETFLPPLDKTKFLVPQ 
ELTMTQFLSIIRSRMVLRATEAFYLLVNNKSLVS 
MSATMAEIYRDYKDEDGFVYMTYASQE17GCLE 
SAAPRDGSSLEDRPLHPL | 


3826 


A 


1 


1237 


PEKKFERECREAEKAQQSYERLDNDTNATKADV 
EKAKQQLNLRTHMADENKNEYAAQLQNFNGEQ 

DSERKNHPnSKCLEGMILAAKSVDERRDSQMVV 

DSFKSGFEPPGDFPFEDYSQHIYRTISDGT1SASKQ 

ESGKMDAKTTVGKAKGKLWLFGKKPKGPALED 

FSHLPPEQRRKKLQQR1DELNRELQKESDQKDAL 

>HCMKDVYEKhn > QMGDPGSLQPKlAETM 
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I SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

UUClClHloe 

location 
corresponding 
to last amino 
add residue of 
peptide 
seqoence 


Amino add sequence (A-Alanuie iX*steinc, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, HMffistidine, 
Msoleucine, K-Lysine, LHLeudne, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosinel 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
1 \=possiWe nucleotide insertion 










LRMEIHKNHAWLSEVEGKrUGRGDRRHSSDlNH 

LVTQGRESPEGSYTDDANQEVRGPPQQHGHHNE 

FDDEFEDDDPLPAIGHCKAIYPFDGHNEG1LAMK 

EGEVLYIIEEDKGDGWTRARRQNGEEGYVPTSYI 
DVTLEKNSKGS 


3827 


A 


2 


"1584 


INPVSSAVNGEAHSSHETRGQNSNALPSVLLELL 

SQSCLIPAMSSYLRI>JDSVLDMARHVPLYRALLEL 

LRAIASCAAMVPLLLPLSTENGEEEEEQSECQTS 

VGTLLAKMKTCVDTYTNRLRSKRENVKTGVKP 

DASDQEPEGLTLLVPDIQKTAEIVYAATTSLRQA 

NQEKKLGEYSKKAAMKPKPLSVLKSLEEKYVAV 

MKKLQFDTFEMVSEDEDGKLGFKVNYHYMSQV 

KNANDANSAARARRLAQEAVTLSTSLPLSSSSSV 

FVRCDEERLDIMKVLITGPADTPYANGCFEFDVY 

FPQD YPSSPPL VNLETTGGHS VRFNPNL YNnOK V 

CLSE.NTWHGRPEEKWNPQTSSFLQVLVSVOSLI 
LVAEPYFNEPGYERSRGTPSGTQSSREYDGKDIO 

ATVKWAMLEQ1RNPSPCFKEVIHKHFYLKRVEIM 
AQCEEWIADIQQYSSDKRVGRTMSHHAAALKRH 
TAQLREELLKLPCPEGLDPDTDDAPEVCRATTGA 
EETLMHDQVKPSSSKELPSDFOL 


3828 


A 


1415 


845 


PR VP ATLVSLDPWHCFPTAGRLAGSTWVPPACT 

LQLGPSSEHELDNHRAPLLSLPSQESLSFTPWYLV 

ACKPLFHIFCPLFACFMQEGKVQYLFLHLSHMRL 

LNYYFFPFLAPESLMQALEDLDYLAALDNDGNL 

SEFGI1MSEFPLDPQLSKSELASCEFDCVDEVLTTA 

AMVTGILNDYSFSFFANLH 


3829 


A 


199 


683 [ 


VDHTPVLSKPQCFSSVKWGATLSARSQKTSGIGR 
LMVHVffiATELKACKPNGKSNPYCEISMGSOSYT 
TRTIQDTLNPKWNFNCQFFIKDLYQDVLCLTLFD 
RDQFSPDDFLGRTEIPVAKIRTEQESKGPMTRRLL 
LHEVPTGEVWVRFDLQLFEOKTLL 


3830 


A 


1747 


404 [ 


RKMMEESGIEriPPGTPPPNPAGLAATAMSSlPV 

PLAATSSFSSPNVSSMESFPPLAYSTPQPPLPPVRP 

SAPLPFVPPPAVPSVPPLVTSMPPPVSPSTAAAFG 

NPPVSHFPPSTSAPNTLLPAPPSGPP1SGFSVGSTY 

DITRGHAGRAPQTPLMPSFSAPSGTGLLPTPITOO 

ASLTSLAQGTGTTSAITFPEEQEDPRITRGQDEAS 

AGGIW GFKG VAGNPM VKS VLDKTKHS VESMIT 

TLDPGMAPYKSGGELDIWTSNKEVKVAAVRD 

AFQEVFGLAVWGEAGQSNIAPQPVGYAAGLKG 

AQEPJDSLRRTGVIHEKQTAVSVENFIAELLPDK 

WFDIGCLWEDPVHGIHLETFTQATPVPLEFVQO 

AQSLTPQDYNLRWSGLLVTVGEVLEKSLLNVSR 

TOVraMAFTGMSRRQMIYSAARAIAGMYKQRLP 


3831 


A 


5 


674 

j 1 


FWTRSAWHEGLQQMKANDPSLOEVNLYNIKNTP 
IPTLREFAKALETNTHVKKFSLAATRSNDPVAIAF 
ADMLKVNTTLTSLNEESHFITGTGILALVEALKEN 

ciKJUNQRQQLGTAVEMEIAQMLEENSRIL 
KFGYQFTKQGPRTRVAAAITKNNDLAWQKDTO 
EQTSIW Q VVSQSIAGFNPQFEVQGQN ARS WMEE 
LGKAFHQFVRRELKQTEGKLP 


3832 




164 


782 j 
1 1 


bFWVPMDVAESPERDPHSPEDEEQPQGLSDDDIL 
RDSGSDQDLDGAGVRASDLEDEESAARGPSOEE 
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seq ro 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A»Alaninc OCysteine, D=Asparttc Add, 
EeClutamic Add, F=Pheoytalanine, G^Glydne, H=Histidine, 
I=Iso]eudne, K=Lysine, L^Leudne, M-Methlonine, 
N^Asparagine, P^Prollne, Q=G!utamine, R«Arginine, S^Serine, 
T*»Threonine, V=Valine, W»Tryptophan, Y«=Tyrosine, 
X=Un known, *=Stop codon, /-possible nucleotide ddetion, 
\= possible nudeotide insertion 










EDNHSDEEDRASEPKSQDQDSEVNELSRGPTSSP 

CEEEGDEGEEDRTSDLRDEASSVTRELDEHELDY 

DEEVPEEPAPAVQEDEAEKAGAEDDEEKGEGTP 

REEGKAGVQSVGEKESLEAAKEKKKEDDDGEID 

DEEMY 


3833 


A 


122 


1676 


SQPPHFTQKMNENKDTDSKKSEEYEDDFEKDLE 

WLINENEKSDASIIEMACEKEENINQDLKENETV j 

MEHTKRHSDPDKSLQDEVSPRRNDIISVPGIQPLD 

PISDSDSENSFQESKLESQKDLEEEEDEEVRRYIM 

EKJVQANKLLQNQEPVNDKRERKLKFKDQLVDL 

EVPPLEDTTTSKNYFENEIWMFGKLSQLCISNDF 

GQEDVLLSLTNGSCEENKDRTELVERDGKFELLN 

LQDIASQGFLPPINNANSTENDPQQLLPRSSNSSV 

SGTKKEDSTAKIHAVTHSSTGEPLAYIAQPPLNR 

KTCPSSAVNSDRSKGNGKSNHRTQSAHISPVTST 

YCLSPRQKELQKQLEEKREKLKREEERRKIEEEK 

EKKREhnDrVFKAWLQKKREQVLEMRRIQRAKEI 

EDMNSRQENRDPQQAFRLWLKKKHEEQMKERQ 

TEELRKQEECLFFLKGTEGRERAFKQWLRRKRM 

EKMAEQQAVRERTRQLRLEAKRSKQLQHHLYM 

SEAKPFRFTDHYN 


3834 


A 


575 


774 


RSRTEELSNSGILKAMSKDLVTFGDVAVNFSQEE 
WEWLNPAQRNLYRKVMLENYRSLVSLGKDMSP 


3835 


A j 


2 


100 


ASDFYLRYYVGHKGKFGHEFLEFEFRPDGVYV 


3836 


A 


91 


749 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASALQV 

RGEALSEEEIWSLLFLAAEQLLEDLRNDSSDYVV 

CPWSALLSAAGSLSFQGRVSHIEAAPFKAPELLQ 

GQSEDEQPDASQMHVYSLGMTLYWSAGFHVPP 

HQPLQLCEPLHSILLTMCEDQPHRRCTLQSVLEA 

CRVHEKEVSVYPAPAGLHIRRLVGLVLGTISEVS 

REPCFSSSSCWSCVAIKI 


3837 


A 


3 


1214 


SLGCTOSARGKGQDDEVRTLMANGAPFrTDWFS 

KLRVSCGYIGDNCKNGADVNAKDMLKMTALH 

WATERHHRDVVELLIKYGADVHAFSKFDKSAFD 

IALEKNNAEILVILQEAMQNQVNVNPERANPVTD 

PVSMAAPFIFTSGEVVNLASLISSTNTKTTSGDPH 

ASTVQFSNSTTSVLATLAALAEASVPLSNSHRAT 

ANTEEHEGNSVDSSIQQVMGSGGQRVmVTDGV 

PLGMQTSIPTGGIGHPFTVTVQDGQQVLTVPAGK 

VAEETVIKEEEEEKLPLTKKPRIGEKTNSVEESKE 

GNERELLQQQLQEANRRAQEYRHQLLKKEQEAE 

QYRLKLEAIARQQPNGVDFTMVEEVAEVDAW 

VTEGELEERETKVTGSAGATGPPTRVSMATVSS 


3838 


A 


1 


1332 


MffiDNKENKDHSLERGRASLIFSLKNEVGGLIKA 

LKIFQEKHVNLLHIESRKSKRRNSEFEIFVDCDIN 

REQLNDIFHLLKSHThr^SVNLPDNFTLKEDGME 

TVPWFPKKISDLDHCANRVLMYGSELDADHPGF 

KDNVYRKRRKYFADLAMNYKHGDPIPKVEFTEE 

EIKTWGTVFQELNKLYPTHACREYLKNLPLLSKY 

Hj i ivbJJiN u\lL.Ejj V oNf LKilK 1 Vjr olKr V AG Y LSP 

RDFLSGLAFRVFHCTQYVRHSSDPFYTPEPDTCH 

ELLGHVPLLAEPSFAQFSQEIGLASLGASEEAVQ 

KLATCYFFTVEFGLCKQDGQLRVFGAGLLSSISE 

LKHALSGHAKVKPFT)PKITCKQECLnTFQDVYF 

VSESFEDAKEKMREFTKTDCRPFGVKYNPYTRSI 
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SEQ ID 
NO: 



3839 



Method 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



PCT/US01/04098 



3093 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



520 



Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G=Glyclne, H-Histidine, 
I=Isoleucine, KHLysine, L=Leucine, M-Methionine, 
N=Asparagine, ^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W-Tryptophan, Y^sine^ 
X-Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 



QILKDTKSnSAMNELQHDLD V VSDALAKVSRKP 
SI 



MVm- 1 VUgiKAlMDKKANlRNMSVIAHVDHGKS 
TLTDSLVCKAGUASARAGETRFTDTRKDEQERCI 
TIKSTAISLFYELSENDLNFIKQSKDGAGFL1NLID 
SPGHVDFSSEVTAALRVTDGALVWDCVSGVCV 
QTETVLRQAIAERIKPVLMMNKMDRALLELQLE 
PEELYQTFQRTVENVNVnSTYGEGESGPMGNIMI 
DPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFA 
AKGEGQLGPAERAKKVEDMMKKLWGDRYFDP 
ANGKFSKSATSPEGKKLPRTFCQLILDPIFKVFDA 
IMNFKKEETAKLIEKLDIKLDSEDKDKEGKPLLK 
AVMRRWLPAGDALLQMITIHLPSPVTAQKYRCE 
LLYEGPPDDEAAMGKSCDPKGPLMMYISKMVP 
TSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPG 
KKEDLYLKPIQRTILMMGRYVEPffiDVPCGNIVG 
LVGVDQFLVKTGTITTFEHAHNMRVMKFSVSPV 
VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCI 
IEESGEHIIAGAGELHLEICLKDLEEDHACIPIKKS 
DPVVSYRETVSEESNVLCLSKSPNKHNRLYMKA 
RPFPDGLAEDIDKGEVSARQELKQRARYLAEKY 
EWDVAEARKIWCFGPDGTGPNILTDrrKGVQYL 
NEIKDSWAGFQWATKEGALCEENMRGVRFDV 
HDVTLHADAIHRGGGQIIPTARRCLYASVLTAQP 
RLMEPIYLVEIQCPEQWGGIYGVLNRKRGHVFE 
ESQVAGTPMFWKAYLPVNESFGFTADLRSNTG 
GQAFPQCVFDHWQILPGDPFDNSSRPSQVVAETR 
KRKGLKEGIPALDNFLDKL 



753 



3841 



405 



SSTRSKDFCCSEAIQGSLTRRERRASGVRTRRSOG 

SSAMASKILLNVQEEVTCPICLELLTEPLSLDCGH 

SLCRACITVSNKEAVTSMGGKSSCPVCGISYSFE 

HLQANQHLANIVERLKEVKLSPDNGKKRDLCDH 

HGEKLLLFCKEDRKVICWLCERSQEHRGHHTVL 

TEEVFKECQEKLQAVLKRLKKEEEEAEKLEADIR 

EEKTSWKYQVQTERQRIQTEFDQLRSILNNEEQR 
ELQRLEEEEKKT 



GKAFSCFTYLSQHRRTHMAEKPYECKTCKKAFS 
HFGNLKVHERIHTGEKPYECKECRKAFSWLTCL 
LRHERIHTGKKSYECQQCGKAFTRSRFLRGHEKT 
HTGEKMHECKECGKALS SLSSLHRHKRTHWRDT 



311 



88 



3843 



1175 



AVLKNMAPMTALGLLDLHJLLNLILFLSAGEDFTS 

VVSEIMMYILLVFLTLWLLIEMIYCYRKVSKAEE 
AAQENA 



apernsriddfvrrveskatsarcglwgsgprrr" 

PASGMFRGLSSWLGLQQPVAGGGQPNGDAPPEO 

PSETVAESAEEELQQAGDQELLHQAKDFGNYLF 

NFASAATKKITESVAETAQTIKKSVEEGKIDGIID 

KTUGDFQKEQKKFVEEQHTKKSEAAVPPWVDT 

NDEETIQQQ1LALSADBCRNFLRDPPAGVQFNFDF 

DQMYPVALVMLQEDELLSKMRFALVPKLVKEE 

VFWRNYFYRVSLKQSAQLTALAAQQQAAGKEE 

KSNGREQDLPLAEAVRPKTPPWIKSQLKTQEDE 

EE1STSPGVSEFVSDAFDACNLNQEDLRKEMEOL 

VLDKKQEETAVLEEDSADWEKELQQELQEYEV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D^Aspartic Acid, 
E-GIutamtc Acid, ^Phenylalanine, OGIycine, BNHistidine, 
t=Iso!eucine, K=Lysine, L^Leucine, M«Methionine, 

vt_. * -,. i QwDvAlin* /*^ — f tn<^ mi nr RuA mining S=St rinc 

pp^Asparagine, **** rounc, — v»iu wmmc, rv m gunuc, iu«, 
T=Threonine, V=Voline, W-Tryptophan, Y-Tyrosine, 
X«Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










VTESEKRDENWDKEBBKMLQEEN 


3844 


A 


798 


148 


LPPAQIPEAWLIJLANVVVVLILVPLKDRLIDPLLL 

vrvi t pqai fYKMAI GMFFGFTSVTVAGVLEMER 

LHYIHHNETVSQQIGEVLYNAAPLSIWWQIPQYL 

LIGISEIFASIPGLEFAYSEAPRSMQGAIMGIFFCLS 

GVGSLLGSSLVALLSLPGGWLHCPKDFGNINNCR 

MDLYFFLLAGIQAVTALLFVWIAGRYERASQGP 

ASHSRFSRDRG i 


3845 


A 


3 


1934 


PEDSAPQYSRLrTNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPniMEFTNMLQrUCRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFD1RVPFYVRGPNVEAGCLNPHIV 

LNIDIJVPTILDIAGIJDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKIXHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAEEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKIKNLREVRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLKT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3846 


A 


3 


1934 


PEDSAPQYSrU-FPNASQHriTSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYfflGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQG SEACTCDSGD YKLSL AGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKIKNLREVRGHLKXK 

RPEECDCHKJSYHTQHKGRLKHRGSSLHPFRKGL 

VJJllSJJ.lv V W l^l^l>JDV^rhJ\JSJ^JVl^I>JVJ^ 

MPGLTCFl^NQHWQTAPFWTLGPFCACTSAN 

NmWCMRTINETHNFLFCEFATGFLEYTOLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQC^fPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3847 


A 


i 


1257 


"MWSAVLTAFHTGTSNTIW\rYENTYNQ^ilLPPP 
FQOTDLSPLLRYSFETMAPTGLSSLTVNSTAVPTT 
PAAFKSLl^PLQITl^AIMIrTLr^SFU}ra.VVCLM 
VYQKAAMRSAIhnLlASLAFADMLLAVLNMPFA 
LVmTTRWGKFFCRVSAMFFWLFVIEGVAILL 
HSIDRFLiTVQRQDKLNPYRAKVLlAVSWATSFCV 
AFPLAVGNPDIXJPSRAPQCVFGYTTNPGYQAYV 
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SEQID 
NO: 


Method 


Predicted 

h&Hnnina 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

niir!f k nt!H#> 

HUVICVUUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A**Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutanalc Acid, F— Phenylalanine, G^Glycine, H=Histidine, 
I-Isoleudne, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=ProIlne, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=posstble nucleotide insertion 










ILISLISFFIPFLVn^YSFMGILNTLRHNALRIHSYPE 

GICLSQASKLGLMGLQRPFQMSIDMGFKTRAFTT 

ILILFAVFIVCWAPFTTYSLVATFSKHFYYQHNFF 

EISTWLLWLCYLK5ALNPLrYTWRIKKFHDACLD 

MMPKSFKFLPQLPGHTKRRIRPSAVYVCGEHRT 

VV 


3848 


A 


3 


2827 


SSAVAARRRRSWASLVLAFLGVCLGITLAVDRS 

NFKTCEESSFCKRQRSIRPGLSPYRALLDSLQLGP 

DSLTVHLIHEVTKVLLVLELQGLQKNMTRFRIDE 

LEPRRPRYRVPDVL VADPPIARLS VSGRDENS VE 

LTMAEGPYKELTARPFRLDLLEDRSLLLSVNARG 

LLEFEHQRAPRVSQGSKDPAEGDGAQPEETPRD 

GDKPEETQGKAEKDEPGAWEETFKTHSDSKPYG 

PMSVGLDFSLPGMEHVYGIPEHADNLRLKVTEG 

GEPYRLYNLDVFQYELYNPMALYGSVPVLLAHN 

PrIRDLGIFWLNAAETWVDISSNTAGKTLFGKMM 

DYLQGSGETPQTDVRWMSETGIIDVFLLLGPSISD 

VFRQYASLTGTQALPPLFSLGYHQSRWNYRDEA 

DVLEVDQGFDDHNLPCDVIWLDIEHADGKRYFT 

WDPSRFPQPRTMLERLASKRRKLVAIVDPHIKVD 

SG YRVHEELRNLGL YVKTRDG SDYEG WC WPGS 

AG YPDFTNPTMRA WWANMFS YDNYEG SAPNLF 

VWNDMNEPSVmGPEVTMLKDAQHYGGWEHR 

DVHNIYGLYVHMATADGLRQRSGGMERPFVLA 

RAFFAGSQRFGAVWTGDNTAEWDHLKISIPMCL 

SLGLVGLSFCGADVGGFFKNPEPELLVRWYQMG 

AYQPFFRAHAHLDTGRREPWLLPSQHNDORDAL 

GQRYSLLPFWYTLLYQAHREGIPVMRPLWVQYP 

QDVTTFNIDDQYLLGDALLVHPVSDSGAHGVQV 

YLPGQGEVAVYDIQSYQKHHGPQTLYLPVTLSSIP 

VFQRGGTIVPRWMRVRRSSECMKDDPITLFVALS 

PQGTAQGELFLDDGHTFNYQTRQEFLLRRFSFSG 

NTLVSSSADPEGHFETPIWIERWIIGAGKPAAW 

LQTKGSPESRLSFQHDPETSVLVLRKPGINVASD 

WSIHLR 


3849 


A 


1 


1717 


RARNARGCWGVCRSGFSSAVCGAARMEQVAEG 

ARVTAVPVSAADSTEELAEVEEGVGVVGEDNDA 

AARGAEAFGDSEEDGEDVFEVEKILDMKTEGGK 

VLYKVRWKGYTSDDDTWEPEIHLEDCKEVLLEF 

RKKIAENKAKAVRKDIQRLSLNNDIFEANSDSDQ 

QSETKEDTSPKKKKKKLRQREEKSPDDLKKKKA 

KAGKLKDKSKPDLES SLESL VFDLRTKKRISEAK 

EELKESKKPKKDEVKETKELKKVKKGEIRDLKT 

KTREDPKENRKTKKEKFVESQVESESSVLNDSPF 

PEDDSEGLHSDSREEKQNTKSARERAGQDMGLE 

HGFEKPLDSAMSAEEDTDVRGRRKKKTPRKAED 

TRENRKLENKNAFLEKKTVPKKQRNQDRSKSAA 

ELEKLMPVSAQTPKGRRLSGEERGLWSTDSAEE 

DKETKRNESKKPKKDEVKETKELKKVKKGEIRD 

LKTKTREDPKENRKTKKEKFVESQVESESSVLND 

SPFPEDDSEGLHSDSREEKQNTKSARERAGQDM 

GLEHGFEKPLDSAMSAEEDTDVRGRRKKKTPRK 

AEDTRENRKLENKNAFLEKKTVPKKQRNQDRSK 

SAAELEKLMPVSAQTPKGRRLSGEERGLWSTDS 

AEEDKETBCRNESKKPKKDEVKE1XEOCKVKKGE 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=> Ala nine OCysteine, D=Aspartic Acid, 
E=G!utamic Add, ^Phenylalanine, C=C lydne, H»Histidine, 
l=Isoleudne, K«Lysine, L^Leudne, M=Mcthionine, 
N=Asparagine, P^ProIine, Q=GIutamiae, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y«Tyroslne, 
X=UnkDown, *=Stop codon > / ss possible nucleotide ddetion, 
^possible nudeotide insertion 










IRDLKTKTREDPKENRKTKKEKFVESQVESESSV 
LNDSPFPED/RQ*RATFRQQREEKSPDDLKKKKA 
KAGKLKDKSKPDLESSLESLVFDLRTKKRISEAK 
EELKESKKPK 


3850 


A 


1113 


3975 


PAAAAAAAAAAAAAAGRGPSFTPCFSPSLAVEPS 

RRTRLGSDPAQAMAGNVKKSSGAGGGSGSGGS 

GSGGLIGLMKDAFQPHHHHHHHLSPHPPGTVDK 

KMVEKCWKLMDKVVRLCQNPKLALKNSPPYE- 

DLLPDTYQHLRTBLSRYEGKMETLGENEYFRVF 

MENLMKKTKQTISLFKEGKERMYEENSQPRRNL 

TKLSLIFSHMLAELKGIFPSGLFQGDTFRITKADA 

AEFWRKAFGEKTIVPWKSFRQALHEVHPISSGLE 

AMALKSTTOLTCNDYISVFEFDIFTRLFQPWSSLL . 

RNWNSLAVTHPGYMAFLTYDEVKARLQKFIHKP 

GSYIFRLSCTRLGQWAIGYVTADGNILQTIPHNKP 

LFQALIDGFREGFYLFPDGRNQNPDLTGLCEPTP 

QDHIKVTQEQYELYCEMGSTFQLCKICAENDKD 

VK1EPCGHLMCTSCLTSWQESEGQGCPFCRCE1K 

GTEPIVVDPFDPRGSGSLLRQGAEGAPSPNYDDD 

DDERADDTLFMMKELAGAKVERPPSPFSMAPQA 

SLPPVPPRLDLLPQRVCVPSSASALGTASKAASGS 

LHKDKPLPVPPTLRDLPPPPPPDRPYSVGAESRPQ 

RRPLPCTPGDCPSRDKLPPVPSSRLGDSWLPRPIP 

KVPVSAPSSSDPWTGRELTNRHSLPFSLPSQMEP 

RPDVPRLGSTFSLDTSMSMNSSPLVGPECDHPKI 

KPSSSANAIYSLAARPLPVPKLPPGEQCEGEEDTE 

YMTPSSRPLRPLDTSQSSRACDCDQQIDSCTYEA 

MYNTQSQAPSITESSTFGEGNLAAAHANTGPEES 

ENEDDGYDVPKPPVPAVLARRTLSDISNASSS/FG 

LFVLERDP*PQNVTEGSQVPERPPKPFPRRINSER 

KAGSCQQGSGPAASAATANSPQLSSEIENLMSQG 

YSYQDIQKALVIAQNNIEMAKNILREFVSISSPAH 

VAT 


3851 


A 


2 


2781 


GRVGSMDGAMGPRGLLLCMYLVSLLILQAMPA 

LGSATGRSKSSEKRQAVDTAVDGVFIRSLKVNC 

KVTSRFAHYVVTSQVVNTANEAREVAFDLEIPK 

TAFISDFAVTADGNAFIGDIKDKVTAWKQYRKA 

AISGENAGLVRASGRTMEQFTIHLTVNPQSKVTF 

QLTYEEVLKRNHMQYEIVIKVKPKQLVHHFEIDV 

DIFEPQGISKLDAQASFLPKELAAQTIKKSFSGKK 

GHVLFRPTVSQQQSCPTCSTSLLNGHFKVTYDVS 

RDKICDLLVANNHFAHFFAPQNLTNMNKNVVFV 

IDISGSMRGQKVXQTKEALLKILGDMQPGDYFD 

LVLFGTRVQSWKGSLVQASEANLQAAQDFVRGF 

SLDEATNLNGGLLRGIEILNQVQESLPELSNHASI 

LIMLTDGDPTEGVTDRSQILKNVRNAIRGRFPLY 

NLGFGHNVDFNFLEVMSMENNGRAQRIYEDHD 

ATQQLQGFYSQVAKPLLVDVDLQYPQDAVLALT 

QNHHKQYYEGSEIVVAGR1ADNKQSSFKADVQA 

ERLWAYLTIQELLAKRMKVDREVRANLSSQALR 

MSLDYGFVTPLTSMSIRGMADQDGLKPTIDKPSE 

DSPPIJEMLGPRRTFVLSALQPSPTHSSSNTQRLPD 

RVTGVDTDPHFIIHVPQKEDTLCFNINEEPGVILS 

LVQDPNTGFSVNGQLIGNKARSPGQHDGTYFGR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ami do acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E*=€!utamic Acid, ^Phenylalanine, G~Glycine, H«Histidine, 
1-lsoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, PHProiine, Q=GIutamine, R=»Arginine, S=Scrine, 
T=Threonine, V=Valine, W«Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
Wpossible nucleotide insertion 










LGIANPATDFQLEVTPQNITLNPGFGGPVFSWRD 

QAVLRQDGVVVTINKKRNLVVSVDDGGTF\EVV\ 

LHRVW\KGSS\VHQDFLGLLMCWDKSIGMSSPGR 

KGCWGQ\FFHPIRFLKVS*HPPPGSDPQKAQMPT 

MWRNPPGLTVRRGLQKDYSKDPWHGAEVSC 

WFI\HNNGA*I\TDCAYTDYIVVPDIF 


3852 


A 


39 


1735 


TQVAEAGRGEGVVAGAETGRPQSAGMNLELLES 

FGQNYPEEADGTLDCISMALTCTFNRWGTLLAV 

GCNDGRIVIW\DF\LTRGIA*NKFSAHIHPVCSLC 

WSRDGHKLVSASTDNIVSQWDVLSGDCDQRFRF 

PSPILKVQYHPRDQNKVLVCPMKSAPVMLTLSD 

SKHVVLPVDDDSDLNVVASFDRRGEYIYTGNAK 

GBaLVLKTDSQDLVASFRVTTGTSNTTAIKSIEFA 

RKGSCFLINTADRIIRVYDGREILTCGRDGEPEPM 

QKLQDLVNRTPWKKCCFSGDGEYIVAGSARQH 

ALYIWEKSIGNLVKIUIGTRGELLLDVAWHPVRP 

IIASISSGWSIWAQNQVENWSAFAPDFKELDEN 

VEYEERESEFDIEDEDKSEPEQTGADAAEDEEVD 

VTSVDPIAAFCSSDEELEDSKALLYLPIAPEVEDP 

EENPYGPPPDAVQTSLMDEGASSEKKRQSSADG 

SQPPKKKPKTTNIELQGVPNDEVHPLLGVKGDG 

KSKKKQAGRPKGSKGKEKDSPFKPKLYKGDRGL 

PLEGSAKGKVQAELSQPLTAGGAISELL 


3853 


A 


45 


2603 


PLLFTCGREVRARDPEKEGTTVVAGLKVQVQPRF " 

LWILCFSMEETQGELTSSCGSKTMANVSLAFRDV 

SIDLSQEEWECLDAVQRDLYKDVMLENYSNLVS 

LDLEYKY1TKM.LSEKNVCKJYLSQLQTGEKSKN 

TIHEDTIFRNGLQCKHEFERQERHQMGCVSQN1LI 

QKQISHPLHPKIHAREKSYECKECRKAFRQQSYLI 

QHLRIHTGERPYKCMECGKAFCRVGDLRVHHTI 

HAGERPYECKECGKAFRLHYHLTEHQR1HSGVK 

PYECKECGKAFSRVRDLRVHQTIHAGERPYECK 

ECGKAFRLHYQLTEHQRIHTGERPYECKVCGKT 

FRVQRHISQHQKIHTGVKPYKCNECGKAFSHGS 

YLVQHQKIHTGEKPYECKECGKSFSFHAELARH 

RRIHTGEKPYECRECGKAFRLQTELTRHHRTHTG 

EKPYECKECGKAFICGYQLTLHLRTHTGEIPYEC 

KECGKTFSSRYHLTQHYRIHTGEKPYICNECGKA 

FRLQGELTRHHRIHTCEKPYECKECGKAFIHSNQ 

FISHQRIHTSESTYICKECGKIFSRRYNLTQHFKIH 

TGEKPYICNECGKAFRFQTELTQHHRIHTGEKPY 

KCTECGKAFIRSTHLTQHHRIHTGEKPYECTECG 

KTFSRHYHLTQHHRGHTGEKPYICNECGNAHCS 

YRLTLHQRIHTGELPYECKECGKTFSRRYHLTQH 

FRLHTGEKPYSCKECGNAFRLQAELTRHHTVHTG 

EKPYKCKECGKAFSVNSELTRHHRIHTGEKPYQC 

KECGKAFIRSDQLTLHQ\KIILVR\NPMHNVKRIR 

WPLENAL*QRICNLRNFLFVTEHVGIPFTSCSQFI 

RNYFVC 


joj4 


A 

A 


108 


894 


LQSCWWGIPWPSVGWLSWLKDLPSCEIHSASLS 

AVLQGPQCSEMLWPKNLTSWDDSSSVSSGISDTI 

DNLSTDD1NTSSSISSYANTPASSRKNLDVQTDAE 

KHSQVERNSLWSGDDVKKSDGGSDSGIKMEPGS 

KWRRKPSDVSDESDKSTSGKKNPVISQTGSWRR 

GMTAQVGITMPRTKASAPAGALKTPGTGKRPGL 
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SEQH> 

MA. 
Pi \J» 


Method 


Predicted 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to tost amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCystetne, D=Aspartic Acid, 
E-Glutatnic Acid, ^Phenylalanine, G=Glycine, H=BGstidinc, 
l=Isoleutine, K=Lysinc, L^Leucine, M=2Vlethionine, 
N=Asparagine, P^Proline, Q=Glutamine, R^Arginlne, S-Serine, 
T«Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
possible nucleotide insertion 










SXGPGAPTPAAPPQLARMAWAFSLSAASTPAVSP 
STSPSAVEGSPATILPLASSPPPRTTP*LPLSELTV* 
RPQELVRGRGCLGPGAPTPAAPPQLARMAWAFS 
LSAASTPAVSPSTSPSAVEGSPATILPLASSPPPRT 
TP 


3855 


A 


1 


772 


FRGGDGAPGVLKPGNPLPFPLPPLQYPPPSTLSHS 

DNLAMTSRSTARPNGQPQASKICQFKLVLLGESA 

VGKSSLVLRFVKGQFHEYQESTIGAAFLTQSVCL 

DDTTVKFEIWDTAGQERYHSLAPMYYRGAQAAI 

WYDITNQETFARAKTWVKELQRQASPVSIWGL 

AGNKADLANKRMVEYEEAQAYADDNSLLFMET 

SAKTAMNVNDLFL\AIA*EVAKRVNPQNLG\G\A 

AGRSRGVDLHEQS\QQNKSQCCSN 


3856 


A 


2815 


352 


LGLEAAARPRPGGPAAMQDGNFLLSALQPEAGV 

CSLALPSDLQLDRRGAEGPEAERLRAARVQEQV 

RARLLQLGQQPRHNGAAEPEPEAETARGTSRGQ 

YHTLQAGFSSRSQGLSGDKTSGFRPIAKPAYSPA 

SWSSRSAVDLSCSRRLSSAHNGGSAFGAAGYGG 

AQPTPPMPTRPVSFHERGGVGSRADYDTLSLRSL 

RLGPGGLDDRYSLVSEQLEPAATSTYRAFAYER 

QASSSSSRAGGLDWPEATEVSPSRTIRAPAVRTL 

QRFQSSHRSRGVGGAVPGAVLEPVARAPSVRSLS 

LSLADSGHLPDVHGFNSYGSHRTLQRLSSGFDDI 

DLPSAVKYLMASDPNLQVLGAAYIQHKCYSDAA 

AKKQARSLQAVPRLVKLFNHANQEVQRHATGA 

MRNLIYDNADNKLALVEENGIFELLRTLREQDDE 

LRXhTVTGILWNLSSSDHIJCDRLAKKTPLE\QLT\D 

LGV*APLSGAGGPP\LIQQNASEAEBFYNATGFPR 

NLSSASQATRQKMRECHGLVDALVTSrNHALDA 

GKCEDKSVENAVCVLRNLSYRLYDEMPPSALQR 

LEGRGRRDLAGAPPGEWGCFTPQSRRLRELPLA 

ADALTFAEVSKDPKGLEWLWSPQ1VGLYNRLLQ 

RCELNRHTTEAAAGALQNITGGXDPRGPGGLSRL 

ALEQERILNPLLDRVRTADHHQLRSLTGLIRNLS 

RNARNKDEMSTKVV\SHLI\EKLPGSVGEKSPPAE 

VLV\bn\IAVFNNLGWLASPI/ALARDLLYFDGLRK 

LIFIKKKRDSPDSEKSSRAASSLLANLWQYNKLH 

RDFRAKGYRKEDFLGP 


3857 


A 


1034 


204 


VAVTLLSQLPSAIQRTAAWEMRAPLTFRVPLALD 

LIKPEHCTVNVDNSLSIPVIAAELVVRKPSEKGM 

QQKKKTKDLGFRAGKESKTEWRK*GLQDMASQ 

MFALPLK*PVTAAFHDSSMPSSLLQIEMEQLFLE 

ARLQ/PDSKSEARRNQCDSMLLRNQQLCSTCQE 

MKMVQPRTMKIPDDPKASFENCMSYRMSLHQP 

KFQTTPEPFHDDIrTENIHLQNUPILGPRTAVFHG 

LLTEA YKTLKERQRS SLPRKEPIGKTTEA VSGRSS 

SPPRLPERK 


3858 


A 


203 


3469 


SHQEIEQNSAMAPRKRGGRGISFIFCCFRNNDHPE 

ITYRLRNDSNFALQTMEPALPMPPVEELDVMFSE 

LVDELDLTDKHREAMFALPAEKXWQIYCSKKK 

DQEENKGATSWPEFYIDQLNSMAARKSLLALEK 

EEEEERSKTIESLKTALRTKPMRFVTRFIDLDGLS 

CIL^KTMDYETSESRIHTSLIGCIKALMNNSQG 

RAHVLAHSESINVUQSI^TENIKTKVAVLEILGA 

VCLVPGGHKKVLQAMLHYQKYASERTRFQ1LIN 
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SEQID 

iS%J. 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteioe, D=Aspartic Add, 
E=Glutaraic Acid, F=Phenylalanine, OGIycine, H^Histidine, 
I=IsoIeucine, K-=Lysine, L=Lcuclne, M-Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophao, Y-Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
V=possible nucleotide insertion 










DLDKSTGRYRDEVSLKTAIMSFINAVLSQGAGVE 

SLDFRLHLRYE\FLMLGIHPVMDKLRXHENSTLD 

RHLDFFEMLRNEDELEFAKRFELVHIDTKSATQM 

FELTRKRLTHSEAYPHFMSILHHCLQMPYKRSGN 

TVQYWLLLDRUQQIVIQNDKGQDPDSTPLENFNI 

KNVVRMLVNENEVKQWKEQAEKMRKEHNELQ 

QKLEKKERECDAKTQEKEEMMQTLNKMKEKLE 

KETTEHKQ VKQQ VADLTAQLHELSRRA VCAS IP 

GGPSPGAPGGPFPSSVPGSLLPPPPPPPLPGGMLPP 

PPPPLPPGGPPPPPGPPPLGAIMPPPGAPMGLALK 

KKSIPQPTNALKSFNWSKLPENKLEGTVWTEIDD 

TKVFKBLDLEDLERTFSAYQRQQDFFVNSNSKQK 

EADAIDDTLSSKLKVKELSVIDGRRAQNCNILLS 

RLKLSNDEIBCRAILTMDEQEDLPKDMLEQLLKFV 

PEKSDIDLLEEHKHELDRMAKADRFLFEMSRINH 

YQQRLQSLYFKKKFAERVAEVKPKVEAIRSGSEE 

VFRSGALKQLLEVVLAFGNYMNKGQRGNAYGF 

KISSLNKIADTKSSIDKNITLLHYLITIVENKYPSV 

LNLNEELRDIPQAAKVNMTELDKEISTLRSGLKA 

VETELEYQKSQPPQPGDKFVSVVSQFITVASFSFS 

DVEDLLAEAKDLFTKAVKHFGEEAGKIQPDEFF 

GIFDQFLQAVSEAKQENENMRKKKEEEERRARM 

EAQLKEQRERERKMRKAKENSEESGEFDDLVSA 

LRSGEVFDKDLSKLKRNRKR1TNQMTDSSRERPI 

TKLNF 


3859 


A 


1279 


141 


RVEHLSEFLVDIKPSLTFDVIPLLDPYGPAGSDPS 

LEFLVVSEETYRGGMAINRFRLENDLEELALYQI 

QLLKDLRHTENEEDKVSSSSFRQRMLGNLLRPPY 

ERPELPTCLYVIGLTGISGSGKSSIAQRLKGLGAF 

VIDSDHLGHRAYAPGGPAYQPWEAFGTDILHK 

DGIINRKVLGSRVFGNKKQLKlLTDINfWPIIAKLA 

REEMDRAVAEGKRVCVTDAAVLLEAGWQNLVH 

EVWTAVIPETEAVRRIVERDGLSEAAAQSRLQSQ 

MSGQQLVEQSHVVLSTVCGSRISPNARWRKPGPS 

CRSAFPRLIRPSTEKFSVGPDWLLELTSDPWRRN 

GGLDAHPGSGPEVQAILCRTWPGLVDTGSLPNTL 

VFGQH 


3860 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNimAIFTVDA | 

KTTEBLVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDVVEALSEEHMEADGHAAVVFGTVVDnSRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHEPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPIXjTIHGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINVVLA 

GGHVVPRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVABBSPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 
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WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A"Alanine OCysteine, D=Aspartic Acid, 
E=€lutamic Add, F=PhenylaInnine, G=Glycine, H= His ti dine, 
I-lsolcucine, K=Lysine, L^Lendne, M=Methlonine, 
N=Asparagine, P^Proline, Q=-Clutamine, R=Arglnine, S=Serine, 
T=Tnreonine, V=VaIine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
possible nucleotide insertion 










EPWLGVENDREELQTCLDCEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TA VDKEKNKE V VVKFLKKEK VLEDC WIE DPKLG 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAG\Q 

SRLVSAVGYLRLKDDHRDIKDENIVIAEDFTIKLI 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 

RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3861 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDWEALSEEHMEADGHAAWFGTWDnSRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTfflGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINWLA 

GGHWPRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 

EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVTVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVWKFIKKEKVLEDCWIEDPKLG 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAGVQ 

SRLVSAVGYLRLKDIIHRDIKDENIVIAEDFriKLI 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 
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WO 01/57190 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of. 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
OGlutamic Acid, ^Phenylalanine, G=Glyc|ne, H»Histidine, 
I=lsoIeuctne, K-Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W«Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3862 


A 


399 


2069 


TMDR5KRNSIAGFPPRVE\RLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKEPDVSMGSEKLA 

WGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCO^MDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3863 


A 


399 


2069 


TMDRSKRNSIAGFPPRVENRLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEBCLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3864 


A 


3 


911 


SWNMDSDSCAAAFHPEEYSPSCKRRRTVEDFNK 

FCTFVLAYAGYIPYPKEELPLRSSPSPANSTAGTI 

DSDGWDAGFSDIASSVPLPVSDRCFSHLQPTLLQ 

RAKPSNFLLDRKXTDKLKKKKKR^ 

EGYRGGLLKLEAADPYVETPTSPTLQDIPQAPSD 

PCSGWDSDTPSSGSCATVSPDQVKEIKTEGKRTI 

VR/QEAQLMARNDGNFSSLLESIFPS\DDDSWDLV 

TCFCMKPFAGRPMIECNECHTWIHLSCAKIRKSN 

VPEVFVCQKCRDSKFDIRRSNRSRTGSRKLFLD 


3865 . 


A 


3 


3573 


QERLRSRSRPDRAAREAGSARGRQPKRTERVEQ 

FLTIARRRGRRSMPVSLEDSGEPTSCPATDAETAS 

EGSVESASETRSGPQSASTAVKERPASSEKVKGG 

DDHDDTSDSDSDGLTLKELQNRLRRKREQEPTE 

RPLKGIQSRLRKKRREEGPAETVGSEASDTVEGV 

LPSKQEPENDQGWSQAGKDDRESKLEGKAAQD 

IKDEEPGDLGRPKPECEGYDPNALYCICRQPHNN 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine OCysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
b-lsolendne, K«=Lysine, L^Leudnc, M=Methionine, 
N=Asparagine, P=Proline, Q=*Glutnmint, R^Argioine, S=Serine, 
T=Threonine, V«Valine, W=Tryptophau, Y«Tyrosine, 
X-=Unknown, *«=Stop codon, /^possible nudeotide deletion, 
^possible nudeotide insertion 










RFMICCDRCEEWFHGDCVGISEARGRLLERNGE 

DYICPNCTILQVQDETHSETADQQEAKWRPGDA 

DGTDCTSIGTIEQKS SEDQGIKGRIEKAANPSGKK ' 

KLKIFQPGPGPVPTQLPVLWQVLEIAVSRSISAFT 

LLHCISCKVIEAPGASKCIGPGCCHVAQPDSVYCS 

NDCILKHAAATMKFLSSGKEQKPKPKEKMKMK 

PEKPSLPKCGAQAGIKISSVHKRPAPEKKETTVK 

KAWVPARSEALGKEAACESSTPSWASDHNYNA 

VKPEKTAAPSPSLLYKSTKEDRRSEEKAAATAAS 

KKTAPPGSTVGKQPAPRNLVPKKSSFANVAAAT 

PAIKKPPSGFKGTIPKRPWLSATPSSGASAARQAG 

PAPAAATAASKKFPGSAALVGAVRKPWPSVPM 

ASPAPGRLGAMSAAPSQPNSQIRQNIRRSLKEIL 

WK/RFLFF1LFRVTTOSDDLIMTENEVGKIALHIEK 

EMFNLFQVTDN/RAYKSKYRSIMFNLKDPKNQG 

LFHRVLREEISLAKLVRLKPEELVSKELSTWKER 

PARSVMESRTKLHNESKKTAPRQEA1PDLEDSPP 

VSDSEEQQESARAVPEKSTAPLLDVFSSMLKDTT 

SQHRAHLFDLNCKICTGQVPSAEDEPAPKKQKLS 

ASVKKEDLKSKHDSSAPDPAPDSADEVMPEAVP 

EVASEPGLESASHPNVDRTYFPGPPGDGHPEPSPL 

EDLSPCPASCGSGWTTVTVSGRDPRTAPSSSCT 

AVASAASRPDSTHMVEARQDVPKPVLTSVMVPK 

SILAKPSSSPDPRYLSVPPSPNISTSESRSPPEGDTT 

LFLSRI^TIWKGFINMQSVAKFVTKAYPVSGCFD 

YLSEDLPDTIHIGGRIAPKTVWDYVGKLKSSVSK 

ELCLIRFHPATEEEEVAYISLYSYFSSRGRFGVVA 

NNNRHVKDLYLIPLSAQDPVPSKLLPFEGPGKRR 

LSGWR 


3866 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLR1LAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLWIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLWYGPFPCKAITRILWLTTRQ 

GXLPFTTFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALVVLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERIIAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAWTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKE1QLMHRAPWGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLWSEEQFKVFTLPKVSAK 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine C=Cysteinc, D=Aspartic Acid, 
E=Glutaraic Acid. ^Phenylalanine. G-Glvcine. H=HUriHW 
I=Isoleucine, K=Lysine, l>=Leucfne, M=Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine, S-Serine, 
T=Threoninc, V=Valine, W-Tryptophan, Y^yrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 

LAVLTNLGDIQWSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKGVLVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHDBPPWGA 

ASAMAEQSEWLSVQAAR 


3867 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRI^KMRRFLRPGHDPVRERLKRDLFQ 

F^TVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQ1TVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRHSSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLWIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

G\LPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

VVIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERIIAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKEFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAWTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAPVVGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLWSEEQFKVFTLPKVSAK 

LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 

LAVLTNLGDIQWSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKGXLVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3868 


A 


1 


2497 


GDSGGPLVCEEPSGRFFLAGIVSWGIGCAEARBP 

GVYARVTRLRDWILEATTKASMPLAPTMAPAPA 

APSTAWPTSPESPWSTPTKSMQALSTVPLDWVT 

VPKLQECGARPAMEKPTRWGGFGAASGEVPW 

QVSLKEGSRHFCGATWGDRWLLSAAHCFNHT 

KVEQVRAHLGTASLLGLGGSPVKIGLRRWLHP 

LYNPGILDFDLAVLELASPLAFNKYIQPVCLPLAI 

QKFPVGRKCMISGWGNTQEGNATKPELLQKASV 

GIIDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQ 

VSGIKALYESELADARRVLDETARERARLQEEIG 

KLRAELDEVNKSAKKREGELTVAQGRVKDLESL 
FHRSEVFT A A A T <jnK"P flT ccnv a t?t i> a at a vat? 

DGHAVAKKQLEKETLMRVDLENRCQSLQEELDF 

RKSVFEEEVRETRRRHERRLVEVDSSRQQEYDFK 

MAQALEELRSQHDEQVRLYKLELEQTYQAKLDS 

AKLSSDQNDKAASAAREELKEARMRLESLSYQL 

SGLQKQASAAEDRIRELEEAMAGERDKFRKMLD 
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SEQID 
NO: 


Method 


Predicted 

befnnnin? 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
locution 
corresponding 
to last amino 
add residue or 
peptide 
sequence 


Amino acid sequence (A«Alanine OCystrine, D=Asparttc Add, 
&=Glutamtc Add, F = Phenylalauine, G^GIydnc, H=Histidinc, 
I=lsoleudne, K=Lysine, L=Leudne, M=Methionine, 
N^Asparagine, P=*Proline, Q=Glutamlne, R=Arginine, S=Serine, 
T-Threoninc, V=Vaiine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=*Stop codon, /^possible nucleotide deletion, 
V=possib!e nucleotide insertion 










AKEQEMTEMRDVMQQQLAEYQELLDVKLALD 

MEINAYRKLLEGEEERLKLSPSPSSRVTVSRATSS 

SSGSLSATGRLGRSKRKR\WRWRSPW\QRPKRPG 

HGHGWQRWLPPGPAGLGLGQRXHIEEIDLEGKFV 

QLKNNSDKDQSLGNWRIKRQVLEGEEIAYKFTP 

KYILRAGQMVTVWAAGAGVAHSPPSTLVWKGQ 

SSWGTGESFRTVLVNADGEEVAMRTVKKSSVM 

RENENGEEEEEEAEFGEEDLFHQQGDPRTTSRGC 

YVM 


3869 


A 


1 


1942 


RYRAGIPGDGRKDYIRLTRPGLTLPGRAMFARGS 

RRRRSGRAPPEAEDPDRGQPCNSCREQCPGFLLH 

GWRKICQHCKCPREEHAVHAVPVDLERIMCRLIS 

DFQRHSISDDDSGCASEEYAWVPPGLKPEQVYQ 

FFSCLPEDKVPYVNSPGEKYRIKQLLHQLPPHDS 

EAQYCTAL\EE\EEKKELRAFSQQRKRENLG/RLG 

IVRIFPV1TI\GAI\CEECGKQIGGGDIAVF\ASRASL 

GLLLGQPSCRVCTTCQELLVDLIYFYHVGKVYC 

GRHHAECLRPRCQACDEIIFSPECTEAEGRHWHM 

DHFCCFECEASLGGQRYVMRQSRPHCCACYEAR 

HAEYCDGCGEHIGLDQGQMAYEGQHWHASDRC 

FCCSRCGRALLGRPFLPRRGLIFCSRACSLGSEPT 

APGPSRRSWSAGPVTAPLAASTASFSAVKGASET 

TTKGTSTELAPATGPEEPSRFLRGAPHRHSMPEL 

GLRSVPEPPPESPGQPNLRPDDSAFGRQSTPRVSF 

RDPLVSEGGPRRTLSAPPAQRRRPRSPPPRAPSRR 

RHHHHNHHHHHNRHPSRRRHYQCDAGSGSDSE 

SCSSSPSSSSSESSEDDGFFLGERIPLPPHLCRPMP 

AQDTAMETFNSPSLSLPRDSRAGMPRQARDKNC 

1VA 


3870 


A 


2 


3485 


FVWRWYVHASCMPPRARSWEGAHAPVGMHV 

AEAHACSSQQQQMPPAQFWMLEWLLHLCAFLS 

TPSFPHWCCCSNPHGSIADKPEEIVPASKPSRAAE 

NMAVEPRVATIKQRPSSRCFPAGSDMNSVYERQ 

GIAVMTPTVPGSPKAPFLGIPRGTMRRQKSIDSRI 

FLSGITEEERQFLAPPMLKFTRSLSMPDTSEDIPPP 

PQSVPPSPPPPSPTTYNCPKSPTPRVYGTIKPAFNQ 

NSAAKVSPATRSDTVATMMREKGMYFRRELDR 

YSLDSEDLYSRNAGPQANFRNKRGQMPENPYSE 

VGKIASKAVYVPAKPARRKGMLVKQSNVEDSPE 

KTCSIPIPTIIVKEPSTSSSGKSSQGSSMEIDPQAPE 

PPSQLRPDESLTVSSPFAAAIAGAVRDREKRLEA 

RRNSPAFLSADLGDEHVGLGPPAPRTRPSMFPEE 

GDFADEDSAEQLSSPMPSATPREPENHFVGGAEA 

SAPGEAGRPLNSTSKAQGPESSPAVPSASSGTAG 

PGNYVHPLTGRLLDPSSPLALALSARDRAMKES 

QQGPKGEAPKADU^JKPLYIDTKMRPSLDAGFPT 

VTRQNTRGPLRRQETENKYETDLGRDRKGDDK 

KNMLmiMDTSC^KSAGLLMVHTVDATKLDNA 

LXJEEDEKAEVEMKPDSSPSEVPEGVSETEGALQI 

SAAPEPTTVPGRTTVAVGSMEEAVILPFRIPPPPLA 

SVDLDEDFIFTEPLPPPLEFANSFDIPDDRAASVPA 

LSDLVKQKKSDTPQSPSLNSSQPTNSADSKKPAS 

LSNCLPASFLPPPESFDAVADSGDBEVDSRSSSDH 

HLETTSTISTVSSISTLSSEGGENVDTCTVYADGQ 

AFMVDKPPWPKPKMKPIIHKSNALYQDALVEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine OCysteine, D=Aspartic Acid," 
t Glutamic acju, r-rnenyiaianine, G=GIycine, H-Histidine, 
I^lsoleucine, K=Lysine, LHLeucine, M=Methioniae, 
N=Asparagine, ^Proline, Q-Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^OTryptophan, Y-Tyrosine, 
X=tJnknown, *-Stop codon, /^possible nucleotide deletion, 
V=possibie nucleotide insertion 










DVDSFVIPPPAPPPPPGSAQPGMAKVLQPRTSKL 

WGDVTEKSPILSGPKANVISELNSILQQMNREKL 

AKPGEGLDSPMGAKSASLAPRSPEIMSTISGTRST 

TVTFTVRPGTSQPITLQSRPPDYESRTSGTRRAPS 

PWSPTEMNKETLPAPLSAATASPSPALSDVFSLP 

SQPPSGDLFGLNPAGRSRSPSPSILQQPISNKPFTT 

KPVHLWTKPDVADWLESLNLGEHKEAFMDNEI 

DGSHLPNLQKEDLIDLGVTRVGHRMNIERALKO 

LLDR 


3871 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK " 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKrIIEDGMGRNLADRCTD 

EVNALVLQTQQEHENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDIVFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TPATPDNASQEELMITLVTGLASVTSRTSMGinV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQT ,FFFT ARLPKEID 

QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 
NEES 


3872 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKE VTEEVANK VSCAMTDEICRLS VL VDEFCS E 

FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD 

EVNALVLQTQQEIIENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDIVFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TPATPDNASQEELMITLVTGLASVTSRTSMGIIIV 

GG VI WKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 

QLEKIQNNSKLLJWKAVQLENELENFTKQFLPSS 

NEES 


3873 


A 


2944 


2089 


P VCTALTPGRMTDDKD VLRD V WFG RIPTCFTL Y 

QDEITEREAEPYYLLLPRVSYLTLVTDKVKKHFQ 

KVMRQEDISEIWFEYEGTPLKWHYPIGLLFDLLA 

SSSALPWNTTVHFKSFPEKDLLHCPSKDAIEAHF 

MSCMKEADALKHKSQVINEMQKKDHKQLWMG 

LQKDRFDQFWAINRKLMEYPAEENGFRYIPFRIY 

QTTTERPFIQKLFRPVAADGQLHTLGDLLKEVCP 

SATOPEDGEKKNQVMfflGffiPMLETPLQWLSEHL 

SYPDNFLfflSIIPQPTD 


3874 


A 


776 


366 

— * 


QARGAPSSPMCPLPLAAAAVAAPRAPLRLLNRG 

LAAAMSTAQSLKSVDYEVFGRVQGVCFRMYTE 

DEARKIGWGWVKNTSKGTVTGQVQGPEDKVN 

SMKSWLSKVGSPSSRIDRTNFSNEKTISKLEYSNF 
SIRY 


3875 


A 


1081 


182 


SLSSCQTDPRPMSAPIJDAALHALQEEQARLKMR 

LWDLQQLRKELGDSPKDKVPFSVPBCIPLVFRGHT 

t^DPEWKSLVSNLRIHCPLLAGSALITFDDPKVA 

EQVLQQKEHTINMEECRLRVQVQPLELPMVTTIQ 

VMVSSQLSGRRVLVTGFPASLRLSEEELLDKLEIF 

FGKTRNGGGDVDVRELLPGSVMLGFARDGVAQ 

RLCQIGQFTVPLGGQQVPLRVSPYVNGEIQKAEI 

RSQPVPRSVLVLNIPDILDGPELHDVLEIHFOKPT 



459 



WO 01/57190 



PCT/USO 1/04098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AJaoine OCysteine, D=Aspartic Acid, 
B=Glutaraic Acid, ^Phenylalanine, G=Gtycine t H^Htstidine, 
l=Isolencine, K=Lysine, L^Leucine, M=Methionlnt, 
N=Asparngine, P^Prolinc, Q=Glutamine, R»Arginine, S=5erine t 
T-Threonine, V=Va!ine, W=Tryptophan, Y=Tyrosine t 
X-Unknown, #a Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










RGGGEVEALTVVPQGQQGLAVFTSESG 


3876 


A 


26 


431 


RMMKCPQALLAIFWLLLSWVSSEDKWQSPLSL 
WrfEGDTVTLNCSYE\nrNFRSLLWYKQEKKAPT 
FLFMLTSSG1EKKSGRLSSILDKKELSSILNITATQ 
TGDSAIYLCAVEAQCSLVTCSLYSNSTAEALQL 


3877 


A 


3 


1291 


KAFRLLAERGAAAAMLWSGCRRFGARLGCLPG 

GLRVLVQTGHRSLTSCIDPSMGLNEEQKEFQKV 

AFDFAAREMAPNMAEWDQKELFPVDVMRKAA 

QLGFGGVYIQTDVGGSGLSRLDTSVIFEALATGC 

TSTTAYISIHNMCAWMIDSFGNEEQRHKFCPPLC 

TMEKFASYCLTEPGSGSDAASLLTSAKKQGDHYI 

LNGSKAFISGAGESDIYWMCRTGGPGPKGISCIV 

VEKGTPGLSFGKKEKKVGWNSQPTRAVIFEDCA 

VPVANRIGSEGQGFLIAVRGLNGGRINIASCSLGA 

AHASVILTRDHLNVRKQFGEPLASNQYLQFTLA 

DMATRLVAARLMVRNAAVALQEERKDAVALCS 

MAKLFATDECFAICNQALQMHGGYGYLKDYAV 

QQYVRDSRVHQILEGSNEVMRILISRSLLQE 


3878 


A 


10 


1014 


LPGSTISSSGCQAPGRADSSGGARNSRRGDSRPG 

SCNRQAVAPPCPSPGPQSRHWIHRGTAPQAGETR 

TLGRGSSAPNACSASVTPCCPSSPPS*SCL*PTRRS 

PQNSSSTEVYRGF WQHGLPST* *PFSS *QWPGQH 

TQGCSKLLGKQTTHLPCSTWPA**PSPSCLTRFR* 

W*PSLMCLWASSCSVCV*SPSGSCRH*LWGTHST 

SRTC*ARRSSALPTGLCTDDTSWASSSKARPCAL 

QRPSSLSSLSPCLTC*W*LSSSSPMSARSPAGAET 

GSWATGSPRLTQWKSSRLTSTSHSARSAWKPSA 

TESTPSWPRFSSWTSGEDPASPAPAI 


3879 


A 


200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSAPG 

NTSLCTRDYKITQVLFPLLYTVLFFVGLITNGLA 

MRIFFQIRSKSOTIIFLKNTVISDLLMILTFPFKILS 

DAKLGTGPLRTFVCQVTSVIFYFTMYISISFLGLIT 

IDRYQKTTRPFKTSNPKNLLGAKILK 


3880 


A 


26 


169 


QPETDTMVHLTPEEKSAVTALWGKVNVDEDAG 
DDLCQILVDRPRLRI 


3881 


A 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPPAC 

RJMPTTVDDVLEHGGEFHFFQKQMFFLLALLSAT 

FAPIYVGIVFLGFTPDHRCRSPGVAELSLRCGWSP 

AEELNYTVPGPGPAGEASPRQCRRYEVDWNQST 

FDCVDPLASLDTNRSRLPLGPCRDGWVYETPGSS 

IVTEFNLVCANSWMLDLFQSSVNVGFFIGSMSIG 

Y1ADRFGRKLCLLTTVLINAAAGVLMAISPTYTW 

MLIFRLIQGLVSKAGWLIGYILITEFVGRRYRRTV 

GIFYQVAYTVGLLVLAGVAYALPHWRWLQFTV 

ALPNFTFLLYYWCIPESPRWLISQNKNAEAMRIIK 

HIAKKNGKSLPASL 


3882 


A 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAEAM 

LDEPQEQAEGSLTVYVISEHSSLLPQDMMSYIGP 

KRTAVVRGIMHREAFNIIGRRIVQVAQAMSLTED 

VLAAALADHLPEDKWSAEKRRPLKSSLGYEITFS 

LLNPDPKSHDVYWDEEGAVRRYVQPFLNALGAA 

GNFSVDSQILYYAMLGVNPRFDSASSSYYLDMH 

SLPFIVINPVESRLGSSAASLYPVLNFLLYVPELAH 

SPLYIQDKIXjAPVATNAFHSPRWGGIMVYNVDS 

KTYNASVLPVRVEVDMVRVMEVFLAQLRLLFGI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresnondi no 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=*Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, Glycine, H~Histidine, 
I^Isoleucine, K=Lysine, L»Leudnc, M=Methionine, 
N~Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
Threonine, V^Valine, W=Tryptophan, Y=Tyrosine t 
X=Unknown, *«Stop codon, A=posslble nucleotide deletion, 
^possible nucleotide insertion 










AQPQLPPKCLLSGPTSEGLMTWELDRLLWARSV 
ENLATATTTLTSLA 


3883 


A 


2369 


844 


RIHREEDFQFILKGIARLLSNPLLQTYLPNSTKKIQ 

FHQELLVLFWKLCDFNKVGQPRGALQGDGEQLP 

Q*PGGRDSVRLRGVGQSCPSLELSPLGPSPHP*KF 

LFFVLKSSDVLDILVPILFFLNDARADQSRVGLM 

fflGWILLIXSGEC^GVRLNKPYSIRVPMDIPVF 

TGTHADLLIV\VFHKnTSGHQRLQPLFDCLLTIVV 

NVSPYLKSLSMVTANKLLHLLEAFSTTWFLFSAA 

QNHHLVITLLEVFNNIIQYQFIXjNSNLVYAIIRKR 

SIFT-IOI ATSTT PTTiPPTTC-JV A T C\T> odd ttjcDt cr»iviei 

QGGAPPWRAPAPLPLQSQAPSRPVWWLLQALTS 

*PRSPRCQRMAPCGPWNLSPSRAWRMAARLRGS 

PARHGGSSGDRP/HSSASGQWSPTPEWVLSWKS 

KLPLQTIMRLLQVLVPQVEKICIDKGLTDESEILR 

FLQHGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


3884 


A 


1 


804 


NGPRAPFSQEGQSTGPPPLIPRLGQHGAQGRIPPL 
NPrrOnPflP'NlC'nn^p f^pPxrwrjA jTriD* /ccdd ucao r> 

GPEHGPERGPLRGGQDCRGPPDRRGPHPDFPDDF 

SRPDDFHPDKRFGHRLREFEGRGGPLPQEEKWR 

RGGPGPPFPPDHREFSEGDGRGAARGPPGAWEG 

RRPGG*TFPPGSRGPTFS/SGAEEESFRRGAPPRHE 

GRAPPRGRDGFPGPEDFGPEENFDASEEAARGRD 

LRGRGRGTPRGERVTKDTWSGRIGCRIHWL 


3885 


A 


3 


996 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

a i^ivijvivujv I i JLrvjOLLAJrOONoMAoCj VGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSXMG 

SWKSEASSSPPWTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRT HM<5nHYn«5^PVT)r,TA i 

NGTLPLSHM 


3886 


A 


773 


317 


QCTQKAAEGYTQFYYVDVLDGKLACVNKCTKG 

TKSQMNCNLGTCQLQRSGPRCLCPNTNTHWYW 

GETCEFNIAKSLVYGIVGAVMAVLLLALIILIILFS 
LSOVRKRHRPFSFGP A nFfir PM A TKTNJFnx dtt t7t\/ 

""X ixxivivi live IjO c\j E/f\ur \JLjJCtLHx\ I IN IN rvJVi 1 1 #P> 1 Y 

DSGTELHIQVRPEMVASTV 


3887 


A 


3 


466 


VDFRVKTLLVDNKCFVLQLWDTAGQERYHSMT 
ROLLRKADGWT MYnn\fWWAm/PVAi/i t\c*t 1 

QDAGSDGVVILLLGNKMDCEEERQVSVEAGQQL 

AQELGVYFGECSAALGHMLEPVVNLARSLRMQ 

EEGLKDSLVKVAPKRPPKRFGCCS 


3888 


A 


3412 


3144 


QNIDITNFSSSWNDGLAFCALLHTYLPAHIPYQEL 

NSQDKRRNFMLAFQAAESVGIKSTLDINEMVRT 

ERPDWQNVMLYVTAIYKYFET 


3889 


A 


1 


1160 


LVVTAITAJLAFPNEYTRMSTSELISELFNDCGLL 

DSSKLCDYENRFNTSKGGELPDRPAGVGVYSAM 

WQLALTUUGV1TIFTFGMKIPSGLFIPSMAVGAI 

AGRLLGVGMEQLAYYHQEWTVFNSWCSQGAD 

CITPGL YAMV GAAACLGGVTRMTVSL VVIMFEL 

TGGLEY1WLMAAAMTSKWVADALGREGIYDA 
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WO 01/57190 



PCT/US01/04098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alaoioe OCysteine, D=Aspartic Acid, 
£=Glutamic Acid, {^Phenylalanine, G**Glycine, H^Histidine, 
l^lsoleudne, K^Lysine, L=Lcuctne, M=Methionf ne, 
N=Asparagine, P=Proline, Q*=Glutamine, R=*Argininc, S^Serine, 
T-Threonine, V-Valine, W«Tryptophan, Y«Tyrosine, 
X=Unknown, *«Stop codon, /^possible nucleotide deletion, 
Y-possible nucleotide insertion 










HIRLNGYPFLEAKEEFAHKTLANIDVMKTRRNDP 

LLTVLTQDSNTTVEDVETIISETTYSGFPVVVSRES 

QRLVGFVLRRDLnSIENARKKQDGVVSTSIIYFTE 

HSPPLPPYTPPTLKLR>nLDI^PFTVTDLTPMEIVV 

DIFRKLGLRQCLVTHNGRLLGIITKKDVLKHIAQ 

MANQDPDS1LFN 


3890 


A 


1 


387 


SWCWTGIFVLGTTNLRLEGSWYRSLWGPGFNTT 
TATLGFGAPQAPVGDVALNQPDMCVYRRGRKK 
RWYTKLQLKELENEYAINKFINKDKRRRISAAT 
NLSERQVTIWFQNRRVKDKKTVSKLKDTVS 


3891 


A 


2 


2914 


RGGGGDHKMADLSLLQEDLQEDADGFGVDDYS 

SESDVIIIPSALDLAST/QDEMVERPLGRL\DK\YA 

ASENHI*PDKMVAPEFASIPLRE\VCDDERDCIAV 

LGKN*PDWADDSEPTVVRAAELEQVPHIALFLFK 

KTRLSmCFFSKFLLPYCGLDTLADQNXNQVRKT 

SQAALL\ALLEQELIERFDVETKVCPVLDBLTAPDS 

NDDVKTEAVAIMCKMAP\MVGKDITERLILPRFC 

EMCCDCRMFHWRKWCAANFGDICSWGQQAT 

EEMLLPRFFQLCSDNVWGVRKACAECFMAVSC 

ATCQEIRRTKLSALFINLISDPSRWVRQAAFQSLG 

PFISTFANPSSSGQYFKEESKSSEEMSVENNKRTR 

DQEAPEDVQVRPEDTPSDLSVSNSSVILENTMED 

HAAEASGKPLGEISVPLDSSLLCTLSSESHQEAAS 

NENDKKPGNYKSMLRPEVGTTSQDSALLDQELY 

NSFHFWRTPLPEIDLDIELEQNSGGKPSPEGPEEE 

SEGPVPSSPNTTMATRKELEEM1ENLEPHIDDPDV 

KAQVEVLSAALRASSLDAHEETISIEKRSDLQDE 

LDINELPNCKINQEDSVPLISDAVENMDSTLHYIH 

NDSDLSNNSSFSPDEERRTKVQDWPQALLDQY 

LSMTDPSRAQTVDTEIAKHCAYSLPGVALTLGR 

QNWHCLRETYETLASDMQWKVRRTLAFSIHELA 

VILGD\QLTAADLVPIFNGFLK*PSMKSRIGVLKH 

LHDFLKLLHIDKRREYLYQLQEFLVTDNSRNWR 

FRAELAEQLILLLELYSPRDVYDYLRPIALNLCAD 

KVSS VR WIS YKLV SEMVKKLHAATPPTFG VDLIN 

ELVENFGRCPKWSGRQAFVFVCQTVIEDDCLPM 

DQFAVHLMPHLLTLANDRVPNVRVLLAKTLRQT 

LLEKDYFLASASCHQEAVEQTIMALQMDRDSDV 

KYFASIHPASTKISEDAMSTASSTY 


3892 


A 


158 


2191 


VPLPAPSGLSGGGSRGAGCKKAPPGRAPAPGLAP 

LRPSEPTMAVPPGHGPFSGFPGPQEHTQVLPDVR 

LLPRRLPLAFRDATSAPLRKl^VDLIKTYKHINEV 

YYAKKKRRAQQAPPQDSSNKKEKKVLNHGYDD 

DNHDYIVRSGERWLERYEIDSLIGKGSFGQWKA 

YDHQTQELVAIKIIKNKKAFLNQAQIELRLLELM 

NQHDTEMKYYIVHLKRHFMFRJ^HLCLVFELLS 

YNLYDLLKTmiFRGVSLNLTRKLAQQLCTALLF 

LATPELSOHCDLKPENILLCNPKRSAIKIVDFGSS 

CQLGQRIYQYIQSRFYRSPEVLLGTPYDLAIDMW 

SLGCELVEMHTGEPLFSGSNEVCPQEGVDQMNRI 

VEVLGIPPAAMLDQAPKARKYFERLPGGGWTLR 

RTKELRKDYQGPGTRRLQEVLGVQTGGPGGRRA 

GEPGHSPAD\Y\LRFQDLVLRMLEYEPAARISPLG 

ALQHGFFRRTADEATNTGPAGSSASTSPAPLDTC 

PSSSTASSISSSGGSSGSSSDNRTYRYSNRYCGGP 
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SEQID 

WA. 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, OGlycine, H=Histidine, 
I=Isoleucine, K»Lysine, L^Leucine, M-=Methlonine, 
N=Asparagine, P=Proline, Q-Glutamine, R^Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stopcodon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










GPPITDCEMNSPQVPPSQPLRPWAGGDVPHKTH 

QAPASASSLPGTGAQLPPQPRYLGRPPSPTSPPPP 

ELMDVSLVGGPADCSPPHPAPAPQHPAASALRT 

RMTGGRPPLPPPDDPATLGPHLGLRGVPQSTAAS 
S 


3893 


A 


68 


258 


PEEYYPFSPTLQQLFFFLLDSDMGSRPESMGCRK 
NTVPRPASPTEAGTDPQTFLHTWVSECRD 


3894 


A 


1120 


136 


SLPLAPAPAVAGPVALCPAGLCPAQPGMPAGPA"^ 

AASGSHPEVGSVLQRSSQPHWPNPWPGAGHLPP 

PAGPFPYNPPAGPGAAAGLA*SPPRSSPTPCSVGP 

QSCPANASAPPAQPCLAGAPPAASLPPPGPGSVS 

AAPAPGGPAPAEPPLGVPPVPAWLLPDSPPLPGT 

HSGPPPAAVSLPPAAAACPVVVPPPLPHHPPDLES 

PSAAAPNPGCAGGIRHFPPGSPEASSPLRPAAAPA 

LLPLPRPPS*P/VPWKPLHSPVAVAGGSFVAGGSV 

LPAPDLDQPRPSGPPAASPTPGPGVAQPPPGSAVL 

PTVP*APPVSGAAPGRKREW 


3895 


A 


2 


1347 


FGAVSYRPGNGSCWVKVTASSDLSDLISCLCPPR 

SLCSSQACVLPVPGPSLLLPQGLHVGCASAGTRW 

PLSCSIDFQRLLAHEEETQKRRAKESGMAFTQLT 

FRDVAIEFSQDEWKCLNSTQRTLYRDVMLENYR 

NLVSLDLSRNCVDCELAPQQEGNP/ARSIPHSDIGT 

T*KT*H*RVLLQGNQEKNTRL*LSVER**KKLQQ 

SDYGPKRKSYL*ERPTR*KRYRKQVY*TSA\*LSF 

LPHPHELQQFQAEGKIYECNHVEKSVNHGSSVSP 

PQIISSTIKTHVSNKYGTDFrCSSLLTQEQKSCIRE 

KPYRYffiCDKALNHGSHMTVRQVSHSGEKGYKC 

DLCGKVFSQKSNLARHWRVHTGEKPYKCNECD 

RSFSRNSCLALHRRVHTGEKPYKCYECDKVFSR 

NSCLALHQKTrllGEKPYTCKECGQAFSVRSTLTN 

HQVIHSDK 


3896 


A 


202 


498 


MVQSCSAYGCKNRYDKDKPVSFHKFPLTRPSLC 
KEWEAAVRRKNFKPTKYSSICSEHFTPDCFKREC 
NNKLLKENAVPTEFLCTEPHDKKEDLLEPQEQ 


3897 


A 


2 


382 


SHGLSRAPHLSAAPAPALASRPCFSSAPCSQGGG 
GGGPATMIHFILLFSRQGKLRLQKWYITLPDKER 
KKJTREIVQnLSRGHRTSSFVDWKELKLVYKRYA 
SLYFCCAIEVNQDNELLTLENVHR 


3898 


A 


718 


305 


SEQEPLLGDTPGSREWDILETEEHYKSRWRSIRIL 
YLTMFLSSVGFSWMMSIWPYLQKIDPTADTSFL 
GWVIASYSLGQMVASPIFGLWSNYRPRKEPLIVSI 
LISVAANCLYAYLHIPASHNKYYMLVARGLLGIG 


"3899 


A 


24 


718 


FRGRPGEPEREGKGNHSFVEVARVIVVDLHSRLG 
GAMAERKGTAKVDFLKKIEKEIQQKWDTERVFE 
VNASNLEKQTSKGKYFVTFPYPYMNGRLHLGHT 
FSLSKCEFAVGYQRLKGKCCLFPFGLHCTGMPIK 
ACADKLKREEELY/GCPPDFPDEEEEEEETSVKTE 
DIIIKDKAKGKKSKAA/AKAGSSKYQWGIMKSLG 
LSDEEIVKFSEAEHWLDYFNALAIQDLKRMG 


3 Oft A 


A 

A 


360 


1 


VPATSSNVSPSSSESSEPDLSSRSSSSDAPSSSPSVP 
SPCSLSLSSPESPLLPTLLSSKSPAGSAGPTCGCPS 
GPGLRATA/PSRLSSSIAAH/SSSAPETSRPAAARE 
RSPPLHDRESHE 


3901 


A 


193 


345 


GEWAVPPAPGGQGVSIPHGPEPGQGSGVHIAPRQ" 
GEGSDRTEPLICPKAAP 
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SEQID 
NO: 


Method 


Predicted 

nucleotide 

locution 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D^Aspartic Acid, 
Es=vjiatan)tc Acta, r=rnenyiaianine, v^Hjiycine, H=Histidine, 
I^Isoleudne, K=Lysine, L^Lcudne, M=Methionine, 
N»Asparagioe, P=Proline, Q=Gluraralne, R=Arglnine, S=Scrine, 
T=Threonine, V=Valine, W^Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, Impossible nudeotide deletion, 
\=possible nucleotide insertion 


3902 


A 


1188 


1389 


NPAARSAAAREGSPALPPPPVS/SSSGLGLLLPLSP 
PGSHAANPALSPRAPHSHYRPRPRCGPRRRPR 


3903 


A 


63 


396 


NNMRNPHX^SNrTyLNIARTEWFARMESVKQW 
LAPGKEGLKNFAGKSLGQrYRVLEKKQDTGETDB 
LTEDGKPL*VPERKAPLCDCTCFGLPRRYHAIMS 
GLGFCISFG 


3904 


A 


732 


1046 


AMSECPLILYErlKHIDTYSQSYLFNDLFYPVYSGG 
RMVT YEHLREVVFGKSEDEHYPL W* VLFGK* YA 
V APN ALMFIRFM*NCTFVPKLP* VMDLK* *LQ YK 
SR 


3905 


A 


46 


910 


QPPPPPPPPPSPPPPPFPPARALSHLRLHPDACLFPS 

PFPLPCSTMPGMMEKGPELLGKNRSANGSAKSP 

AGGGGSGASSTNGGLHYSEPESGCSSDDEHDVG 

MRVGAEYQARIPEFDPGATKYTDKDNGGMLVW 

SPYHSIPDAKLDEYIAIAKEKHGYNVEQALGMLF 

WHKHNEEKSLADLPNFTPFPDEWTVEDKVLFEQ 

AFSFHGKSFHRIQQMLPDKTIASLVKYYYSWKK 

TRSRTSLMDRQARKLANRHNQGDSDDDVEETHP 

MDGNDSDYDPKKEAKKEGMS 


3906 


A 


2 


513 


KVCNCCSQELETSFTYVDKNINLEQRNRSSPSAK 
GHNHPGELGWENPNEWSQEAAISLISEEEDDTSS 
EATSSGKSIDYGFISAILFLVTGILLVIISYIVPREV 
TVDPNTVAAREMERLEKESARLGAHLDRCVIAG 
LCLLTLGGVILSCLLMMSMWKGELYRRNRFAS 


3907 


A 


71 


412 


IL1MSNCLQNFLKITSTRLLCSRLCQQLRSKRKFF 
GTVPISRLHRRVVITGIGLVTPLGVGTHLVWDRLI 
GGESG1VSLVGEEYKSIPCSVAAYVPRGSDEGQF 
NEQNFVSKSD 


3908 


A 


77 


746 


LGTLLGWRAPLFSRCLAFHSPFILLNTPKLVKTAE 

LPPDRNYVLGAHPHGIMCTGFLCNFSTESNGFSQ 

LFPGLRPWLAVLAGLFYLPVYRDYIMSFGLCPVS 

RQSLDFILSQPQLGQAVVIMVGGAHEALYSVPGE 

HCLTLQKRKGFVRLALRHGASLVPVYSFGENDIF 

RLKAFATGSWQHWCQLTFKKLMGFSPCIFWGR 

GLFSATSWGLLPFAVPITTV 


3909 


A 


1 


793 


FRAAGRPAAAMGDIPWGLSSWKASPGKVTEAV 

KEAIDAGYRHFDCAYFYHNEREVGAGIRCKIKE 

GAVRREDLLIATKLWCTCHKKSLVETACRKSLK 

ALKLNYLDLYLIHWPMGFKPPHPEWIMSCSELSF 

CLSHPRVQDLPLDESNMVIPSDTDFLDTWEAME 

DLVrTGLVKMGVSNFNHEQLERLLNKPGLRFKP 

LTNQIECHPYLTQKNLISFCQSRDVSVTAYRPLG 

GSCEGVDLIDNPVDCRIAKEHGKSPAQILI 


3910 


A 


202 


705 


FFTMHRKKVDNRIRILIENGVAERQRSLFVVVGD 

RGKDQVVILHHMLSKATVXARPSVLWCYKKEL 

GFSSHRKKRMRQLQKKIKNGTLNIKQDDPFELFI 

AATNIRYCYYNETHKILGNTFGMCVLQDFEALTP 

NLLARTVETVEGGGLVVILLRTMNSLKQLYTVT 

M 


3911 


A 


3 


723 


AGRGARAAGEGGGPFKSRPRPLPSSRSLPAVGGG 

R YG ADKMAAGG A V AAAPECRLLP Y ALHK WS SF 

SSTYLPEN1LVDKPNDQSSRWSSESNYPPQYLILK 

LERPAIVQNITFGKYEKTHVCmKKFKVFGGMN 

EENMTCIXSSGLKM3YNKETFTLKHKIDEQMFPC 

RFDCIWLLSWGPSFNFSrWYVELSGIDDPDIVQPC 



464 



WO 01/57190 PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

mirfpntirfo 

H U ItU 1 1 (J c 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
k-uiutanuc Acid, F-Pnenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L=Leudne, M-Mcthionine, 
N=Asparagine, P~Proline, Q-Glutamine, R=Argiuine t S-Scrine, 
T-Threonine, V=Valine, W«Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\ R possible nucleotide insertion 










LNWYSKYREQEAIRLCLKHFRQHNYTEAFESLQ 
KKT 


3912 


A 


2 


461 


FEKKQLRRPSLFLLGCCSFG1MAPSLWKGLEGIG 

LFALAHAAFSAAQHRSYMRLTEKEDESLPID1VL 

QTLLAFAVTCYGIVHIAGEFKDMDATSELKNKTF 

DTVRNHPSFYVFNHRGSEYFSGPSDTANSSNQDA 

LSSNTSLKLRKLESLRR 


3913 


A 


362 


20 


APGRPEAKVPERSRESGSRRVRGPLLQLRPGRTS 
RPASGRGRGGAGGSYGKMRKPDSKIVLLGDMN 
VGKTSLLQRYMERRFPDTVSTVGGAFYLKQWRS 
YNISIWDTAGEAGAA 


3914 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVYDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQVERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHR>fERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRI^ENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDEDSEN 

MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMfflQSAVSKMNP 

GEKEPIHRGT1EVNTOSETVHRMLLSAPSENDRV 

QKNLBCNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENEMTKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLnGTHSRNNPLHVGAEASECTVFAAAEE 

GGAWTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV " 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C^Cysteine, D=Aspartic Acid, 
E=Glutaraic Add, F=PhenylaIanine, G=Clycine, H=Hishdine, 
I a Isoleutine, K s Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glatamine, R^Argimne, S=Serioe, 
T=Threonine, V=Valine, W=Tryptophan t Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTWEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLnSTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFEU^ISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVWESE 

NERAGTVMEEKDGSGUSTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAnSTSTAECMPISA 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSS VSSIRYLAA VNTGAIKADDMPPVQ . 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTEKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDEMVTVSSE 

E>TVCDIGNEESPLKVLGGLKLKANLKMEAYVP<5 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRJETAQRQCPETEPHATBCEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3915 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQVERSE 

ICreEPQKQKSTLKIsnBKHLKKDDSETPHLKSLUC 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, (^Glycine, H-Histidine, 
I=IsoIeucine, K=Lysine, ^Leucine, M-Metbionine, 
N=Asparagine, P-Proline, Q=GIntamine, R=Arginine, S=Serine, 
T=Threonine, V=Vali oe, W=Tryptophan, Y=Ty rosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\~possible nucleotide insertion 










MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEKEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEP^ 

KQTKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLIIGTHSRNNPLHVGAEASECTVFAAAEE 

GGAWTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKffiANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 

MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTWEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLnSTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATnKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVVVESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLLAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGAIKADDMPPVQ 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSrTTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

riiN v uukjN rsfcaPLN VLuGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTDCSQE 


3916 


A 


2 


773 


GPFGVLWPSAKPGPVTAVEARPPDASDPEGLRG 
GSPAPLLAPGPLDPSGRLHPAVSMMSYLKQPPYG 
MNGLGLAGPAMDLLHPSVGYPATPRKQRRERTT 
rTRSQLDVLEALFAKTRYPDIFMREEVALKINLPE 



467 



WO 01/57190 



PCTYUSO 1/04098 



SEQID 


Method 


Predicted 

hMrinnSno 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nttrlpnHHf> 

UUHCUUUC 

location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino add sequence (A-Alanine OCystdne, D»Aspartic Acid, 
cy=oiucamic aciu, r™r nenyuuaniue, Vjr*v»iycinc t H^Hisnaine, 
I=IsoIeudne, K»Lysine, L^Leudnc, MMVfetbionine, 
N^Asparaglne, P=ProUne, Q-Glutamine, R»Arginine, S=Scrine, 
T^Threonine, V=Va!ine, W=*Tryptophan, Y-Tyrosine, 
X-Unknown, *~Stop codon, /^possible nndeotide deletion, 

Wnnccihlp nnrlpntirit insertion 










SRVQVWFKNRRAKCRQQQQSGSGTKSRPAKKK 
SSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSA 
NPAAAAAAGLWAKLPCPLHIFSLCVFIEENRLV 
SGSWARDIRSVEETDKSGYR 


3917 


A 


2 


776 


R>nPGRRFRPPGLRMJLKGPHMPREPRGYRTRVP 
ALRELVPSSHAGSGASEHCQNNRQGSRQHRASR 
NVQAGGALAPPRHLCGLCSRLHFLKPDLSVRAA 
PSRAGASVMALRKELLKSrWYAFTALDVEKSGK 
VSKSQLRVLSHNLYTVLHIPHDPVALEEHFRDDD 
DGPVSSQGYMPYLNKYILDKVEEGAFVKEHFDE 
LCWTLTAKKNYRADSNGNSMLSNQDAFRLWCL 
FNFLSEDKYPLIMDPDEGEYLLKRYS 


3918 


A 


10 


318 


WQDLVCLGGSRAQEQKPLQQLWNAILLVAMLL 
CTGLWQAQRQASRQSQRELGGQVDLFKRRVV 
RRLASLKTRRCRLSRAAQGLPDPGAETCAVCLD 
YFCNKQ 


3919 


A 


1 


204 


RVLTAINHTLKENLRKFYKGKKDKPLDLRPKKT 
RAMRRRLNMHEENLKTKKQHRKERLYPLRKYA 
AKA 


3920 


A 


1 


654 


RCCRSFVAPLQEKVVFGLFFLGA1LCLSFSWLFHT 

VYCHSEGVSRLFSKLDYSGIALLIMGSFVPWLYY 

SFYCNPQPCFIYLIVICVLGIAAIIVSQWDMFATPQ 

YRGVRAGVFLGLGLSG1IPTLHYVISEGFLKAATI 

GQIGWLMLMASLYITGAALYAARJPERFFPGKCD 

IWFHSHQLFHIFVVAGAFVHFHGVSNLQEFRFMI 

GGGCSEEDAL 


3921 


A 


1587 


452 


LERDGCGGEEGGSVRSGAGPDSDPRGASSPPAG 

HRGTAASPRPVAAPSRTPAPPHTRARASPGLPSG 

PAWRRVQWFSRVSGQVSTLMKATVLMRQPGRV 

QEIVGALRKGGGDRLQVISDFDMTLSRFAYNGK 

RCPSSYNILDNSKnSEECRKELTALLHHYYPIEID 

PHRTVKEKLPHMVEWWTKAHNLLCQQKIQKFQI 

AQWRESNAMLREGYKTFFNTLYHNNIPLFIFSA 

GIGDILEEIIRQMKVFHPNIHIVSNYMDFNEDGFL 

QGFKGQLIHTYNKNSSACENCGYFQQLEGKTNV 

ELLGDSIGDLTMADGVPGVQNILKIGFLNDKVEE 

RRERYMDSYDIVLEKDETLDVVNGLLQHILCQG 

VQLEMQGP 


3922 


A 


2 


164 


GKIYQRAFGGHSLKFGKGVQAHGCCCVADRTG 
HSILHTSYGRERPAPVHLRQDT 


3923 


A 


2 


3258 


EHATHAYAKLGTRRRHREVTVFVPTWQLKKNR 

RVRESHrl^TKLHSLKMI^riPSQLENGKKITTYD 

YRI^KLAEETDGnVimQffllLMNSSKKLMVK 

DRLLPrTFAGNLFMVPDDPLGRDGPTLDEFLKKP 

NRLDTDIGNFLKVWKTLPPSSASVTELSDDADSG 

PLESLPNMEEVREEKEERQDEEQRQGQGTQKAA 

EEDDLDSSLASVFRVECPSLSEEILRCLSLHDPPD 

GALDIDLLPGAASPYLGIPWDGKAPCQQVLAHL 

AQLTIPSbnnrAl^FFMGFMDSHRDAIPDYEALVG 

PLHSLLKQKPDWQWDQEHEEAFLALKRALVSAL 

CLMAPNSQLPFRLEVTVSHVALTAILHQEHSGRK 

HPIAYTSKPLLPDEESQGPQSGGDSPYAVAWALK 

HFSRCIGDTPVVLDLSYASRTTADPEVREGRRVS 

KAWLIRWSLI-VQDKGKRALELALLQGLLGENRL 

LTPAASMPRFFQVLPPFSDLSTFVCIHMSGYCFYR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyla!anine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, L^Leucine, M-Methionine, 
N^Asparagine, PHProline, Q=GIutamine, R=Argintne, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possib!e nucleotide insertion 










EDEWCAGFGLYVI^PTSPPVSLSFSCSPYTPTYA 

HLAAVACGLERFGQSPLPVVFLTHCNWIFSLLWE 

LLPLWRARGFLSSDGAPLPHPSLLSYIISLTSGLSS 

LPFIYRTSYRGSLFAVTVDTLAKQGAQGGGQWW 

SLPKDVPAPTVSPHAMGKRPNLLALQLSDSTLAD 

IIARLQAGQKLSGSSPFSSAFNSLSLDKESGLLMF 

KGDKKPRVWVVPTQLRRDLIFSVHDIPLGAHQR 

PEETYKKI^LGWWPGMQEHVKDYCRSCLFCIP 

RNLIGSELKVIESPWPLRSTAPWSNLQIEWGPVT 

ISEEGHKHVLIVADPNTRWVEAFPLKPYTHTAVA 

QVLLQHVFARWGVPVRLEAAQGPQFARHVLVS 

C(~ZT AT (~* A CWJ ACT CT) T\T Arn/^T Toon a \m rr«i-irr*. > 

^ulaluav; V AblwbKJDLQJb PCLTSSGA YWEFKRA 

LKEFIFLHGKKWAASLPLLHLAFRASSTDATPFK 

VLTGGESRLTEPLWWEMSSANIEGLKMDVFLLQ 

LVGELLELrWRVADKASEKAE^sJRRFKRESQEKE 

Wi>TVGDQVLLLSLPRNGSSAKWVGPFYIGDRLSL 

SLYRIWGroTPEKLGCIYPSSLMKAFAKSGTPLSF 
KVLEQ 


3924 


A 




1826 


MGSVTVRYFCYGCLFI^ATWTVLLFVYFNFSEV 

TQPLKNWVKGSGPHGPSPKKFYPRFTRGPSRVL ' 

EPQFKANKJDDVmSRVEDPEEGHLKFSSELGiMIF 

NERDQELRDLGYQKHAFmiLISDRLGYHRDVPD 

TRNAACKEKFYPPDLPAAS WICFYNE AFS ALLR 

TVHSVIDRTPAHLLHEIILVDDDSDFDDLKGELDE 

YVQKYLPGKIKVIRNTKREGLIRGRMIGAAHATG 

EVLVFLDSHCEVNVMWLQPLLAAIREDRHTVGC 

PVIDIISADTLAYSSSPVVRGGFNWGLHFKWDLV 

PLSELGRAEGATAPIK5PTMAGGLFAMNRQYFH 

ELGQYDSGMDIWGGEl^EISFRIWMCGGKLFIIP 

CSRVGHIFRKRRPYGSPEGQDTMT1TOSIJRLAHV 

w luc I ivtiy i r oLKriJ.Llv 1 Ko Y ONISERVELRKKL 

GCKSFKWYLD1WYPEMQISGSHAKPQQPIFVNR 

GPKRPKVLQRGRLYHLQTNKCLVAQGRPSQKG 

GLVVLKACDYSDPNQIWIYNEEHELVLNSLLCLD 

MSETRSSDPPRLMKCHGSGGSQQWTFGKIVNRLY 

QVSVGQCLRAVDPLGQKGSVAMAICDGSSSOO 

WHLEG 


3925 


A 


5386 


2897 


VRWNSKTECYLSIQTQENFPANLNELVNCIVISSL 

VTTQRKLKAMSLLGSRNQLARAVLNPNPMDFCT 

KDLLTTTSERllAYLRDFNEDQKKAffiTAYAMVK 

HSPSVAKICLIHGPPGTGBCSKTIVGLLYRLLTENQ 

RKGHSDENSNAKIKQNRVLVCAPSNAAVDELM 

KKI1LEFK1XCKDKKOT 

NSEVLKJFSLDSQVNHRMKKEIJ^ 

EFLDYQLDELSRQRALCRGGREIQRQELDENISK 

VSKERQEIASIUKEVQGRPQKTQSIIILESHIICCT 

LSTSGGLLLESAFRGQGGVPFSCVTVDEAGQSCEI 

ETLTPLIHRam.ILVGDPKQLPPTVISMKAQEYG 

YDQSMMARFCRLLEEKVTEHNMISRLPILQ 

YRNIIIPDICLFPSNYVYNI^ 

WPFQPYLVTOVGDGSERRDNDSYI1WQEIKLVM 

EIDCLlXDKRKDVSFRMGlTnrYKA 

DKEFDRKGPAEVDTVDAFQGRQKDCVIVTCVRA 

NSIQGSIGFIASLQlUJ^VTrreAKYSLFlLGHLRTL 

MENQHWNQLIQDAQKRGAIKTCDKNYRHDAV 
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SEQID 
NO* 


Method 


Predicted 

ocginning 

nudcotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

UIH.1CUI.IUC 

location 
corresponding 
to last amino 
add residne of 
peptide 
sequence 


Amino add sequence (A=Alaiiine C=Cysteine, D=Aspartic Add, 

F— fllnfajmir Arid PsPhrnvlntanln* fl*-4ZUrr\n* Hnlltetislin* 
Kd — oi um iuil. aciu, r^r ucuy tauunic, vx^viiycinc, ri a rusuuinc, 

I=Lsoleudne, K=Lysioe, LMLeudne, M«Metbionine, 
N=Asparagine, P=ProIine, Q=Gln (amine, R^Arginine, S^Serine, 
T=ThreoDine, V=Valine, W«Tryptophan, Y«Tyrosine, 
X^Un known, *=Stop codon, /^possible nudcotide deletion, 
V=possibIe nudcotide insertion 










KIIJCLKPVLQRSLTHPPTIAPEGSRPQGGLPSSKL 

DSGFAKTSVAASLYHTPSDSKEITLTVTSKDPERP 

PVHDQLQDPRLLKRMGIEVKGGIFLWDPQPSSPQ 

HPGATPPTGEPGFPVVHQDLSHVQQPAAVVAAL 

SSHKPPVRGEPPAASPEASTCQSKCDDPEEELCH 

RREARAFSEGEQEKCGSETHHTRRNSRWDKRTL 

EQEDSSSKKRKLL 


3926 


A 


99 


284 


MPREDRATWKSNYFLKELQLLDDYPKRFIVGANN 
VGSKQMQQ1RMSLRGKAVVLMGKNTMMR 


3927 


A 


542 


2 


AHLLML^AL\TDLL\YLTSLPFLIHYYASGENWI 
FGDFMCKFIRFSFHFNLYSSELFLTCFSIFRYCVIIH 
PMSCFSIHKTRCAWACAVVW1ISLVAVIPMTFLI 
TSTNRTNRSACLDLTSSDELNTIKWYNLILTAVLL 
CLPLVIVTLCYTTIIHTLTHGHAMDSCLKQKARR 
LTILLL 


3928 


A 


1 


1516 


GEEAVGGGAEGGGFGVGAQGRAGGRGVEAGR 

MRLSKTLVDMDMADYSAALDPAYTTLEFENVQ 

VLTMGNDTSPSEGTNLNAPNSLGVSALCAICGDR 

ATGKHYGASSCDGCKGFFRRSVRKNHMYSCRFS 

R(^VVDKJDKRNQCRYCRLKXCFRAGMKKEAV 

QNERDRISTRRSSYEDSSLPSINALLQAEVLSRQIT 

SPVSGINGDIRAKKJASIADVCESMKEQLLVLVE 

WAKYIPGFCELPLDDQGALLRAHAGEHLLLGAT 

KRSMVFKDVLLLGNDYTVPRHCPELAEMSRVSIR 

1LDELVLPFQELQIDDNEYAYLKAUFFDPDAKGL 

SDPGKIKRLRSQVQVSLEDYINDRQYDSRGRFGE 

LLLLLPTLQSITWQMffiQIQFIKLFGMAKIDNLLQ 

EMLLGGSPSDAPHAHHPLHPHLMQEHMGTNVIV 

ANTMPTHLSNGQMCEWPRPRGQAATPETPQPSP 

PGASGSEPYKLLPGAVATIVKPLSAIPQPTITKQE 

VI 


3929 


A 


1 


2782 


RVLSLESPLEKDPRVLGAQSVPRGRALKGLSPLG 

LDSAFRJLFPDPRAGPWNTAVLSSGMEPETALWG 

PDLQGPEQSPNDAHRGAESENEEESPRQESSGEEI 

IMGDPAQSPESKDSTEMSLERSSQDPSVPQNPPTP 

LGHSNPLDHQIPLDPPAPEWPTPSDWTKACEAS 

WQWGALTTWNSPPWPANEPSLRELVQGRPAG 

AEKPYICNECGKSFSQWSKLLRHQRIHTGERPNT 

CSECGKSFTQSSHLVQHQRTHTGEKPYKCPDCG 

KCFSWSSNLVQHQRTHTGEKPYKCTECEKAFTQ 

STNLIKHQRSHTGEKPYKCGECRRAFYRSSDLIQ 

HQATOTGEKPYKCPECGKRFGQNHNLLKHQKIH 

AGEKPYRCTECGKSFIQSSELTQHQRTHTGEKPY 

ECLECGKSFGHSSTLIKHQRTHLREDPFKCPVCG 

KTFTLSATLLRHQRTHTGERPYKCPECGKSFSVS 

SNLINHQR1HRGERPYICADCGKSFIMSSTLIRHQ 

RIHTGEKPYKCSDCGKSFIRSSHLIQHRRTHTGEK 

PYKCPECGKSFSQSSNLITHVRTOMDENLFVCSD 

CGKAFLEAHELEQHRVIHERGKTPARRAQGDSL 

LGLGDPSLLTPPPGAKPHKCLVCGKGFNDEGIFM 

QHQRIHIGENPYKNADGLIAHAAPKPPQLRSPRL 

PFRGNSYPGAAEGRAEAPGQPLKPPEGQEGFSQR 

RGLLSSKTYICSHCGESFLDRSVLLQHQLTHGNE 

KPFLFPDYRIGLGEGAGPSPFLSGKPFKCPECKQS 

FGLSSELLLHQKVHAGGKSSHKSPELGKSSSVLL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence <A=Alanlne OCysteine, D=Aspartic Acid. 
i^-GIutaraic Acid, ^Phenylalanine, OGlycioe, H-Histidine, 
Msoleucine, K=Lysine, L=Leurine, M=Methionine, 
N^Asparagine, P=Proline, CNGIutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 

Wnnccifil* ntij*f«Afi/t« in*A—tij*~ 1 
i |/u»Muic nucjeouue insertion 




A 






EHLRSPLGARPYRCSDCRASFLDRVALTRHQETH 

TQEKPPNPEDPPPEAVTLSTDQEGEGETPTPTESS 

SHGEGQNPKTLVEEKPYLCPECGAGFTEVAALLL 
HRSCHPGVSL 


1Q1 1 


A 

A 


513 


273 


KTQETHIYISEHJFFPFLQGFGNLPICMAKTDLSLS 

HQPDKKGVPSDFILPISDVRASIGAGFIYPLVGTG 
SRESPLWL 




A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3932 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3933 


A 


1 


1546 


STHASEHWDSALQLAKHLAPDQ1PFISKEYAIQLE 

FAGDYVNALAHYEKGITGDNKEHDEACLAGVA 

QMSIRMGDIRRGVNQALKHPSRVLKRDCGAILE 

NMKQFSEAAQLYEKGLYYDKAASVY1RSKNWA 

KVGDLLPHVSSPKIHLQYAKAKEADGRYKEAVV 

AYENAKQWQSVIRIYLDHLNNPEKAVNTVRETQ 

SLDGAKMV ARFFLQLGD YGSAIQFLVMSKCNNE 

AFTLAQQHNKMEIYADIIGSEDTTNEDYQSIALY 

FEGEKRYLQAGKFFLLCGQYSRALKHFLKCPSSE 

DNVAIEMAIETVGQAKDELLTNQLIDHLLGEND 

GMPKDAKYLFRLYMALKQYREAAQTAIIIAREE 

QSAGNYRNAHDVLFSMYAELKSQKIKIPSEMAT 

NLMILHSYDLVKIHVKNGDHMKGARMLIRVANN 

rSKFPSHIVPILTSTVIECHRAGLKNSAFSFAAML 

MRPEYRSKIDAKYKKKIEGMVRRPDISEIEEATTP 
CPFCKFLLPESELL 


3934 


A 


334 


1268 


PTRRPILPLTSPKA1SVPSPLQGKQHTLVKSCLSVS 

GIGGFLVSLSSRMKLQTLAVSVTALKFWSAYVP 

CQTQDRDALRLTLEQIDLIRRMCASYSELELVTS 

AKALNDTQKLACLIGVEGGHSLDNSLSILRTFYM 

LGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGL 

TDFGEKWAEMNRLGMMVDLSHVSDAVARJRAL 

EVSQAPVIFSHSAARGVCNSARNVPDDILQLLEE 

ERWAFVMV SLFHGELIQ WQPIRPMCSTV ADHFD 

HIKAWGSKFIGIGGDYDGAGKYRKKTTCKAPW 
RTSSRMSS 


3935 


A 


1 


883 


HtntTWVQSVLLERGWNKFDKQEQNAEDWNL 

YWRTSSFRMTEHNSVKPWQQLNHHPGTTKLTR 

KDCIAKHLKHMRRMYGTSLYQFIPLTFVMPNDY 

TKFVAEYFQERQMLGTKHSYWICKPAELSRGRG 

ILIFSDFKDFIFDDMYTVQKYISNPLLIGRYKCDLR 

lYVCVTGFKPLTIYVYQEGLVRFATEKFDLSNLQ 

inn x aml I JNbMNKbGAS YEKIKEVIGHGCKWTLS 

RFFSYLRSWDVDDLLLWKKIHRMVILTILAIAPS 

VPFAANCFELFGFDILIDDNEFHRTG 


3936 


A 


203 


441 


HLAHSLGPLPKHYQYCVRYLY YQVTKDVIKEFA 

DDGVKYLELRSTPRRENATGMTKKTYVESILEGI 
KQSKQENLDIDV 
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TABLE 7 



SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


1 


19 


0.930 


0.680 


2 


24 


0.964 


0.863 


3 


21 


0.990 


0.901 


4 


19 


0.981 


0.942 


5 


22 


0.991 


0.928 


6 


21 


0.956 


0.843 


8 


22 


0.913 


0.718 


9 


17 


0.997 


0.969 


11 


19 


0.930 


0.680 


13 


36 


0.983 


0.863 


14 


28 


0.935 


0.839 


15 


21 


0.997 


0.955 


16 


16 


0.983 


0.944 


17 


18 


0.989 


0.884 


19 


49 


0.996 


0.719 1 


20 


28 


0.972 


0.920 


21 


23 


0.954 


0.905 


22 


46 


0.955 


0.568 


23 


26 


0.942 


0.654 


24 


19 


0.979 


0.941 


25 


34 


0.884 


0.565 


26 


33 


0.934 


0.584 


27 


17 


0.975 


0.914 


28 


18 


0.980 


0.934 


29 


23 


0.928 


0.718 


30 


26 


0.978 


0.885 


32 


20 


0.946 


0.719 


33 


29 


0.933 


0.671 


35 


25 


0.996 


0.920 


36 


26 


0.903 


0.579 


40 


19 


0.981 


0.942 


47 


25 


0.971 


0.909 


53 


22 


0.991 


0.928 


55 


24 


0.960 


0.808 


60 


19 


0.986 


0.967 


78 


22 


0.913 


0.718 j 


86 


20 


0.883 


0.555 


87 


24 


0.982 


0.889 


88 


17 


0.997 


0.969 


115 


19 


0.930 


0.680 


134 


36 


0.983 


0.863 


136 


17 


0.913 


0.696 


137 


19 


0.958 


0.905 


140 


28 


0.935 


0.839 


143 


32 


0.914 


0.740 


153 


21 


0.997 


0.955 


154 


25 


0.913 


0.583 


155 


29 


0.972 


0.857 


169 


30 


0.977 


0.817 


170 


30 


0.977 


0.819 


171 


30 


0.977 


0.819 


175 


47 


0.926 


0.606 


176 


30 


0.968 


0.872 


177 


22 


0.957 


0.791 


192 


43 


0.930 


0.678 
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SEQ ID NO: 



195 



202 



207 



225 
228 



231 
232 



235 



250 



258 



264 



265 



271 



275 



278 



281 



301 



320 



327 



345 



349 



351 



352 



354 



356 



357 



359 



361 
362 



364 



366 



367 
368 
369 
370 



Position of end of 
Signal in Amino Acid 
Sequence 



PCT/US0 1/04098 



19 



21 



24 



23 



46 



26 



45 



28 



28 



19 



19 



20 



23 



34 



33 



25 



22 



19 



17 



17 



23 



13 



18 



32 



24 



23 



35 



27 



26 



20 



28 



29 



48 

25 



26 



24 



18 



32 
27 



16 



13 
23 



19 



16 



15 



18 



21 



40 



18 



22 



22 



44 
20_ 
22 
28 



MaxS (MAXIMUM 
SCORE) 



0.956 



0.982 



0.957 



0.954 



0.955 



0.942 



0.961 



0.994 



0.993 



0.979 



0.979 



0.987 



0.929 



0.884 



0.934 



0.934 



0.969 



0.952 



0.975 



0.975 



0.974 



0.971 



0.980 



0.958 



0.966 



0.966 



0.928 



0.991 



0.956 



0.952 



0.978 



0.946 



0.978 



0.933 



0.903 



0.996 



0.903 



0.951 



0.944 



0.992 



0.945 



0.922 
0.959 



0.986 
0.904 



0.988 



0.981 



0.944 



0.984 



0.979 



0.883 



0.962 



0.961 



0.941 
0.952 
0.949 
0.957 



MeanS (Mean Score) 



0.860 



0.871 



0.870 



0.905 



0.568 



0.654 



0.839 



0.937 



0.896 



0.942 



0.941 



0.943 



0.683 



0.565 



0.584 



0.729 



0.871 



0.753 



0.914 



0.914 



0.884 



0.834 



0.934 



0.668 



0.881 



0.881 



0.718 



0.824 



0.806 



0.827 
0.885 



0.719 



0.726 



0.671 



0.571 



0.920 



0.579 



0.876 



0.716 



0.854 



0.817 



0.716 



0.818 



0.878 



0.671 



0.951 



0.938 



0.716 



0.869 



0.813 



0.693 



0.908 
0.827 



0.624 
0.791 
0.840 
^68T 
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SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


372 


28 


0.974 


0.894 


373 


19 


0.972 


0.947 


374 


29 


0.968 


0.785 


375 


19 


0.949 


0.897 


377 


23 


0.962 


0.910 


378 


31 


0.974 


0.895 


^*7ft 

379 


26 


A ft^ft 

0.969 


ftift 
0.939 


380 


27 


ft ft A C 

0.945 


0.817 


0 0*3 
JOJ 


27 


ft CkA C 

0.945 


n on 

0.817 


354 


25 


0.992 


0.877 


385 


32 


0.983 


0.825 


386 


44 


0.924 


0.564 


387 ' 


26 


0.971 


0.894 


388 


19 


0.989 


0.862 


389 


24 


0.990 


0.947 


390 


34 


0.942 


0.635 


391 


16 


0.922 


0.716 


394 


19 


0.987 


0.970 


398 


36 


0.992 


0.866 


Aft A 

404 


13 


0.959 


0.818 


417 


23 


0.986 


0.878 


421 


19 


0.904 


0.671 


425 


28 


0.971 


0.717 


431 


16 


0.988 


0.951 


452 


18 


0.944 


0.716 


459 


21 


0.991 


0.902 


468 


21 


0.984 


0.869 


478 


40 


0.979 


0.813 


486 


18 


0.883 


0.693 


499 


22 


0.962 


0.908 


CA1 

501 


19 


0.962 


0.877 


514 


A A 

44 


0.941 


0.624 


529 


Oft 

20 


0.952 


0.791 


533 


39 


0.914 


0.719 


fin 
548 


28 


0.957 j 


0.682 


561 


28 


0.974 


0.894 


562 


28 


0.974 


0.893 


C H A 

564 


18 


0.949 


0.806 


576 


19 


0.972 


0.947 


584 


29 


0.968 


0.785 


coc 

585 


28 


0.973 


0.810 


cm 1 

591 


i ft 
19 


0.949 


0.897 


592 


24 


0.991 


0.954 


end 

594 


20 


0.985 


0.959 


595 


20 


0.985 


0.959 


612 


23 


0.962 


0.910 


619 


31 


0.974 


0.895 


621 


15 


0.959 


0.795 


633 


26 


0.969 


0.939 


640 


20 


0.949 


0.842 


645 


25 


0.911 


0.759 


oo*t 




ft ooo 


U.O/ / 


691 


32 


0.983 


0.825 


698 


44 


0.924 


0.564 


700 


19 


0.982 


0.941 


710 


26 


0.971 


0.894 


714 


23 


0.965 


0.907 
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SEQ ID NO; 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS fiYTean Srn tt*\ 

1 'iWl'IU ^iTlfcMll (JVUlCl 


718 


19 


0.989 


0.862 


725 


21 


0.976 


0.851 


728 


33 


0.961 


0.895 


734 


25 


0.963 


0.660 


741 


34 


0.942 


0.635 


744 


19 


0.959 


0.924 


747 


16 


0.922 


0.716 


756 


26 


0.973 


0.864 


767 


22 


0.986 


0.943 


768 


27 


0.916 


0.758 


~m 


19 


0.987 


0.970 


770 


22 


0.981 


0.933 


771 


34 


0.993 


0.893 


773 


20 


0.968 


0.939 


774 


21 


0.971 


0.945 


778 


22 


0.986 


0.943 


779 


32 


0.973 


0.846 


781 


23 


0.950 


0.857 


785 


27 


0.916 


0.758 


786 


27 


0.916 


0.758 


788 


22 


0.981 


0.933 


793 


22 


0.986 


0.803 


~794 


39 


0.892 I 


0.654 


797 


27 


0.965 


0.847 


810 


22 


0.981 


0.933 


823 


34 


0.993 


0.893 


825 


17 


0.962 


0.778 


837 


20 


0.968 


0.939 


844 


25 


0.984 


0.951 


"845 


17 


0.919 


0.706 


846 


21 


0.971 


0.945 


847 


21 


0.971 


0.945 


890 


22 


0.986 


0.943 


89S " 


24 


0.971 


0.865 


"894 


24 


0.971 


0.865 


"896 


32 


0.973 


0.846 


899 


31 


0.982 


0.817 


922 


15 


0.882 


0.706 


924 


21 


0.975 


0.948 




21 


0.927 


0.661 


933 


20 


0.967 1 


0.906 ~ ' 


960 ~ " 


20 


0.967 


0.906 


967 


38 


0.970 


0.784 


968 r 


47 


0.970 


0.557 


972 


36 


0.945 


0.775 



TABLE 8 



SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic 
Acid, E=G!utamic Acid, ^Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine y K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible nucleotide 
insertion 


3955 


A 


235 


1272 


OPREVLAASSLADGSEEQVMAVALVRERDLSFPG ' 
VGDAWNPTRWHLPAQPEMLYEGGEGRMETLK 
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SEQ 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic 
Acid, E=Glutaroic Acid, ^Phenylalanine, G=Glycine, 
H=Histidine, I=Iso leu cine, K= Lysine, L=Leucine, 
M-Methionine, N-Asparagine, P=Proiine, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W»Tryptophan, Y^Tyrosine, X=Un known, *=Stop codon, 
/=possible nucleotide deletion, V=possible nucleotide 
insertion 










DKTLQELEELQNDSEAIDQLALESPEVQDLQLERE 

MALATNRSLAERNLEFQGPLEISRSNLSDRYQELR 

KLVERCQEQKAKLEKFSSALQPGTLLDLLQVEGM 

KIEEESEAMAEKFLEGEVPLETFLENFSSMRMLSH 

LRRVRVEKLQEWRKPRASQELAGDAPPPRSPPP 

V/PPSPPGNTPCG*RAAAATISHASLPFALQPIPQPA 

CGPHCPWSPATGPFPSSVPALLLQRASGPHLPGSP 

AWTQGCCGLLLVPTEEHAAPPYGFPPPPGPAWPG 

Y 


3956 


A 


821 


385 


SICADRTERVGIFFYIPAGTTDEADVTHP*EGHSYL 
SNHAGIQRSSRP/SHYQGE/WHDNCFTADELQLLT 
YQLCHTYWCTRSVSIPAPAYYAHLVAFRARYHL 
VDKEHDSAEGSHVSGQSNGRDPQALAKAVQMQ 
DTLRTMYF A 


3957 


A 


4621 


240 


ELIS'ITKLLLEKIGISEVMKMKKRYEVGLEKLDSA 

SSQVATMQMELEALHPQLKVASKEVDEMMIMIE 

KESVEVAKTEK1VKADETIANEQAMASKAIKDEC 

DADI^GALPIIJESALAALDTLTAQDITVVKSMKSP 

PAGVKLVMEAICDLKGIKADKIPDPTGSGKKIEDF 

WGPAKRLLGDMRFLQSLHEYDKDNIPPAYMNIIR 

KNYIPNPDFVPEKIRNASTAAEGLCKWVIAMDSY 

DKVAKIVAPKKIKLAAAEGELKIAMDGLRKKQA 

ALKEVQDKLARLQDTLELNKQKKADLENQVDLC 

SKKLERAEQL1GGLGGEKTRWSHTALELGQLYIN 

LTGDILISSGVVAYLGAFTSTYRQNQTKEWTTLCK 

GRDIPCSDDCSLMGTLGEAVTIRTWNIAGLPSDSF 

SIDNGIHMNARRWPLMIDPQSQANKWIKNMEKA 

NSLYVIKLSEPDYVRTLENCIQFGTPVLLENVGEE ! 

LDPILEPLLLKQTFKQGGSTCIRLGDSTEEYAPDFR 

FYITTKLRNPHYLPETSVKVTLLNFMTTPEGMQDQ 

LLGIWAQERPDLEEEKQALILQGAENKRQLKEIE 

DKILEVLSSSEGNILEDETA1KILSSSKALANEISQK 

QEVAEETEKKIDTTRMGYRPIAIHSSILFFSLADLA 

NIEPMYQYSLTWFINLFILSIENSEKSEILAKRLQIL 

KDHFTYSLYVNVCRSLFEKDKLLFSFCLTINLLLH 

ERAINKAEWRFLLTGGIGLDNPYANPCTWLPQK5 

WDEICRLDDLPAFKTIRREFMRLKDGWKKVYDSL 

EPHHEVFPEEWEDKANEFQRMLIIRCLRPDKVIPM 

LQEFIINRLGRAFIEPPPFDLAKAFGDSNCCAPLIFV 

LSPGADPMAALLKFADDQGYGGSKLSSLSLGQGQ 

GPIAMKMLEKAVKEGTWVVLQNCHLATSWMPT 

LEKVCEELSPESTHPDFRMWLTSYPSPNFPVSVLQ 

NGVKMTNEAPKGLRANIIRSYLMDPISDPEFFGSC 

KKPEEFKKLLYGLCFFHALVQERRKFGPLWWNIP 

YEFNETDLRISVQQLHMFLNQYEELPYEALRYMT 

GECNY GGRVTDD WDRRTLRSILNKFFNPELVENS 

DYKFDSSGIYFVPPSGDHKSYffiYTKTLPLTPAPEI 

FGMNANADITKDQSETQLLFDNILLTQSRSAGAG 

AKSSDEWNEVASDDLGKLPNNFDIEAAMRRYPT 

TYTQSMhTIVLVQEMGRFNKLLKTIRDSCVNIQKA 

DCGIJVVMSTDLEEWSSILNVKIPEMWMGKSYPS 

LKPLGSYVNDFLARLKFLQQWYEVGPPPVFWLSG 

FFFTQAFLTGAQQNYARKYTIPIDLLGFDYEVMED 

KEYKHPPEDGWfflGLFTJXJASWNRKIKKLAESH 

PKILYDTVPVMWLKPCKRADIPKRPSYVAPLYKT 
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SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Ammo acid sequence (A=Alanine OCysteine, D=Aspartic 
Acid, E=GIutaraic Acid. F~Phenvlalaninp fZ=zC\v*i n a. 
H=Histidine, I=Isoleucine, K=Lysine, L=Leucine, 
^Methionine, ISNAsparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, ^possible nucleotide 
insertion 










SERRGVLSTTGHSTOFVIA\MTLPSDQPKEHWIGR 
GVALLCQLNS 


3958 


A 


35 


529 


GADMAKSKNHTTHNQSRKWHRNVIKKPLSQRYK 

SLKGVDPKFLGNMCFTKKHKKKGLKKMQADSA 

KAVSTCAKAIEALVKPKEVKPKIPKGVSCELN'LA 

YIAYPKFWTCACACIAKGLRLCQPKAKAQDQTK 

AQVQKAQAAAPASVPTQAPKGAQAPTKASG 


3959 


A 


1883 


763 


LLVLLLRTNLLIASSTRISRATLTCSPPGIPVDPRVR 
PRVRSHLVMYLGITTGSLHKAWSGDSSAHLVEEI 
QLFPDPEPVRNLQLAPTQGAVFVGFSGGVWRVPR 
ANCSVYESCVDCVLARDPHCAWDPESRTCCLLSA 
PNLNSWKQDMERGNPEWACASGPMSRSLRPQSR 
PQUKEVLAVPNSILELPCPHLSALASYYWSHGPAA 
VPEASSTVYNGSLLLIVQDGVGGLYQCWATENGF 
SYPVISYWVDSQDQTLALDPELAGIPREHVKVPLT 
RVSGGAALAAQQSYWPHFVTVTVLFALVLSGALI 

ILVASPLRALRARGKVQGCETLRPGEKAPLSREOH 

LOSPKFPK T<5 A ^nvr> A rwrKim r*Tcw a 
i-j V 0ir xvoww oj\ou Vl/AjL/ININOjLCj lav A 


3960 


A 


1 


481 


SYAAPSLFVKSL YWALAFMAVLLA VSGWIWLA 

SRAGARCQQCPPGWVLSEEHCYYFSAEAQAWEA 

SQAFCSAYHATLPLLSHTQDFLGRYPVSRHSWVG 

AWRGPQGWHWIDEAPLPPQLLPEDGEDNLDINCG 

ALEEGTLVAANCSTPRPWVCAKGTQ 



TABLE 9 



SEQ ID NO: 


Accession 
Number 


Species ~~— 


Description 


Smith 

Waterman 

Score 


% Idenity 


3937 


Y27700 


Homo sapiens 


Human secreted 
protein encoded by 
gene No. 12. 


193 


25 


3938 


AF093097 


Homo sapiens 


putative RNA-binding 
protein Q99 


3881 


84 


3939 
~3940 


AB012308 
U10248 


Anthocidaris 
crassispina 
Homo sapiens 


B2HC 


4169 


74 


1941 
3942 


Y99418 
AL023516 


Homo sapiens 
Gallusgalius 


ribosomal protein L29 
Human PR01317 
(UNQ783) amino acid 
sequence SEQ ID 
NO:277. 

B locus C type Lectin 


787 
4031 

198 


95 
100 

35 1 



TABLE 10 



SEQID 
NO: 


Accession No. 


Description 


Results* 


3937 
"3942 


PR00049 


WILMS TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 9.168e-l 1 209- 
224 


* Results Inch 


BL00615 
de in order: acces 


C-type lectin domain proteins, 
sion number subtvne- raw cr^- t^^i,, q . „ 


BL00615A 16.68 6.400e-ll 37- 
55 
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TABLE 11 



SEQ ID 
NO: 


PFAM Name 


Description 


P-Value 


PFAM 
Score 


3938 


Piwi 


Piwi domain 


2.6e-150 


512.7 


3940 


RibosomalJL29e 


Ribosomal L29e protein family 


23e-19 


77.8 


3941 


Sema 


Sema domain 


4e-181 


615.1 


3942 


lectinc 


Lectin C-type domain 


0.086 


-7.1 



5 

TABLE 12 



10 



SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (Maximum Score) 


Means (Mean Score) 


3941 


31 


0.985 


0.926 


3942 


21 


0.974 


0.894 


TABLE 13 



SEQ ID NO: 
of full length 
nucleotide 
sequence 


SEQ ID 
NO: of full 
length 
peptide 
sequence 


SEQ ID NO: 
of contig 
nucleotide 
sequence 


SEQ ID NO: 
of contig 
peptide 
sequence 


Priority Docket 
number 

corresponding SEQ 
ID NO: in priority 
application 


SEQ ID NO: in 
USSN 09/496,914 


3937 


3943 


3949 


3955 


787CIP2G_1 


787 3587 


3938 


3944 


3950 


3956 


787CEP2G 2 


787 3813 


39^9 


3945 


3951 


3957 


787CIP2G 3 


787 4462 


3940 


3946 


3952 


3958 


787CIP2G 4 


787 4887 


3941 


3947 


3953 


3959 


787CIP2G 5 


787 5794 


3942 


3948 


3954 


3960 


787CIP2G 6 


787 8743 



TABLE 14 



TISSUE ORIGIN 


LIBRARY/ 
RNA SOURCE 


HYSEQ LIBRARY 
NAME 


SEQ ID NOS: 


adult brain 


GIBCO 


ABD003 


3940 


adult brain 


Clontech 


ABR006 


3940 


adult brain 


Invitrogen 


ABR014 


3940 


cultured preadipocytes 


Strategene 


ADP001 


3937 


adult heart 


GIBCO 


AHR001 


3940 


adult kidney 


GIBCO 


AKD001 


3940 


adult lung 


GIBCO 


ALG001 


3940 


young liver 


GIBCO 


ALV001 


3940 


adult ovary 


Invitrogen 


AOV001 


3938, 3940-3941 


adult spleen 


GIBCO 


ASP001 


3940-3941 


testis 


GIBCO 


ATS001 


3940 


bone marrow 


Clontech 


BMD001 


3938, 3940 


bone marrow 


Clontech 


BMD004 


3940 


adult cervix 


BioChain 


CVX001 


3940 


endothelial cells 


Strategene 


EDT001 


3940 


fetal brain 


Clontech 


FBR006 


3940 


fetal brain 


Invitrogen 


FBT002 


3940-3941 


fetal heart 


Invitrogen 


FHR001 


3940 


fetal kidney 


Clontech 


FKD001 


3940 


fetal kidney 


Clontech 


FKD002 


3940 
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1 loo U Hi tJJbvIOliN 


LIBRARY/ 


HYSEQ LIBRARY 


SEQ ID NOS: 




n\Ti o/Mm/^n 

KNA SOURCE 


NAME 


ictai uver-spieen 


Columbia 


FLS001 


3937, 3940 




University 




it»Lui u vci -apiccli 


Columbia 


FLS002 


3938, 3941 




University 




fetal liver-spleen " — 


v^oiumDia 


FLS003 


3940 




university 




fetal liver 


woniecn 


rLVU04 


3940 


fetal skin 


Invitrogen 


FSK001 


3940-3942 


fetal snleen ~" "~~ 




FSP001 


3940 


fetal brain 




HFB001 


3937, 3940-3941 


infant brain 


Columbia 


IB2002 


3937, 3939,3941 




University 








LuCOO 1 


3940-3941 




oiontecn 


LUC003 


3940-3941 


luvicuiuiua ii uui \a?11 LUlc J\ 1 V»/v> 


dontecn 


MEL004 


3940 


#CRL 1424 




mammary gland 


mviuOgen 


MMG001 


3937, 3940-3941 


livui Vllttl Wild 


Strategene 


NTU001 


3937, 3942 


prostate 


laontecn 


PRT001 


3938 


rectum 


Invitrogen 


RECQ01 


3940 


salivary gland 


^loniccn 


5>ALs03 


3941 


small intestine 


oionrecn 


SIN001 


3940 


skeletal muscle 


Clontech 


SKM001 


3940 


spinal cord 


Clontech 


SPC001 1 


3940 


thymus 


Clontech 


THMc02 


3938 


thyroid gland 


Clontech 


THR001 


3942 


uterus 


Clontech 


UTR001 


3940 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954, a full length protein 
coding portion of SEQ ID NO: 1-984, 1 969-2952, 3937-3942 or 3949-3954, a mature protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active domain 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, and complementary 
sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 
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11. A composition comprising the polypeptide of claim 10 and a carrier. 

12. An antibody directed against the polypeptide of claim 10. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a compL 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 10 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 
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18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 

19. A method of producing the polypeptide of claim 1 0, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected fromm 
the group consisting of SEQ ID NO: 1-984; 1969-2952, 3937-3942 or 3949-3954, a mature 
protein coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active 
domain coding portion of SEQ ED NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, under conditions 
sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of any one of the polypeptides SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960, the mature protein portion thereof, or the active domain thereof. 

21 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprising the sequence 
information of at least one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or3949-3954. 

23 . The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 
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26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 



27/ A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 
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Pages 485 to 6221 of this application contain amino acid sequence listings. 
They can be obtained at the address given below. 

Les pages 485 to 6221 de cette demande contiennent des listages des sequences 
d'acides amines. Elles peuvent §tre obtenues d Padresse indiqu6e ci-dessous. 



World Intellectual Property Organization 
34, chemin des Colombettes 
CH-1211 Gen&ve 20 
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